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Some time ago the Ohio Steel Coinpany, 
town, O., not being able to generate sufficient steam | disappearing guns ean point directly at the target,| position of the distant 


A STEAM SUPPLY FROM COMBINED LOCOMOTIVES. | tion finders. If the guns were vot of the Sennen the circuit is balanced ; 


of Youngs-| type, they would need only a range finder, as non-|a chart representing the ares, which ineludes the 
object on a reduced scale. 


the pointer arm moves over 


with the boilers already constructed, and not wishing | using the ordinary gun sight. We have described the | On this chart there is a simple pivoted arm which can 
to wait for the completion of those in course of erec-| Fiske range and position#inders in detail in the Scren-| be trained directly on the object; the arm may be 


tion, obtained six locomotives from the N. Y.., 








L. E. &|Tretc AMBRICAN SUPPLEMENTS, 788, 769 and 805. In| mechanically controlled by a telescope directed upon 


W. BR. Co.'s round hotse, and, placing them side by! brief, the new position finder may be said to be a| the object, so that it will make with the other arnr an 


side at the rear of the en- 
gine house, connected them 
up as shown in our illus 
trations. 

Each locomotive sup- 
plies steam to the extent 
of 100 horse power, the ag- 
gregate being 600 horse 
power. 

Our engravings are from 
photographs specially 
taken for the ScrENTIFIC 
AMERICAN by Mr. James 
J. Dalzell, of Youngstown. 
In our SUPPLEMENT of 
this week we give a nua. 
ber of illustrations of the 


works of the Ohio Steel 


Company, which, we be- 
lieve, is now the second 
largest establishment of 
the kind in this country. 
——— 0 o—_ 
Recent Tests of Position 
Finders. 

An interesting series of 
tests of the position finders 
of Lieutenant Bradley A. 
Fiske, U. 8. N., and Lieu- 
tenant IL. N. Lewis, Second 
Artillery, oecurred at Fort 
Hamilton on Tuesday, 
June 25, 1895, before mem- 
bers of the board appoint- 
ed by the Ordnance De- 
partment. Broadly speak- 
ing, the work of the posi- 
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angle equal to that made 
by the lines of sight drawn 
from the two telescopes to 
the object. The position of 
the object is then shown 
by the intersection of the 
electrically directed point- 
er and the mechanicaliy 
directed arm upon the 
chart. The horizontal base 
line is used in Lieutenant 
Fiske’s instrument and a 
vertical base line in that 
of Lieutenant Lewis; th: 
test was in no sense a com 
petitive one, as the condi 
tions under which the two 
systems are expected to 
work are very different. 
The Lewis instrument is 
available for high eileva- 
tions and is simpler than 
the Fiske apparatus. One 
of the great advantages of 
the Lewis instrument is 
that it can be uxed with a 
vertical as well as a hori. 
zontal base, and in that 
case a 530 foot base would 
be sufficient. 

Two temporary conning 
towers were erected on the 
north and south parapets 
of the fort, from which 
they commanded the whole 
lower bay, and in these the 
Board wet for the tests. 


tion finder is to plot upon a chart the position of ob-| simplification and amplification of the range finder.| In each tower one of the telescopes of the position 


jects both at rest and in motion, 
taken by the board consisted in making estimates by 


tion of various objects and comparing them with a 
known standard. The modern fort dves not consist of 
asingle inelosure, but is rather a series of isolated 


small forts and batteries. 


and the test under- | It embodies, first, a telescope moving over an arc| finder bad been set up. 


The standard adopted for the 
of conducting material and which is pointed upon| purpose of comparison was furnished by a set of tri- 
the use of these instruments of the range and direc- | the distant object; second, a pivoted pointer moving | angulating instruments, 
over a like are of conducting material in a Wheat- Wadsworth, on the Staten Island side of the Narrows, 
stone bridge cirenit with the first named are, the | and the other at Fort Hawilton, the operators being 
arfangement being such that when the alidade arm | connected by telephone. 

Many of the guns which | attached to the telescope on the first are and the} Observations were made upon a stationary point, 


one of whieh was at Fort 


are mounted in these forts and batteries are disappear- | pointer on the second are stand at the same angle, | the Coney Island lighthouse being used. Other ob- 


i and are only raised at 
the moment of firing ; and 
in the mortar batteries, as 
at Sandy Hook, the mor- 
tars are entirely Goncealed, 
being below the level of 
the ground, yet with the 
aid of position finders, 
which may be a mile away, 
it is possible for both the 
guns and mortars to put 
45 per cent of hits on the 
deck of an imaginary iren- 
clad, at ranges of from 
3,000 yards to several 
miles. The object of the 
position finder is not only 
to assist in aiming one gun 
or a set of guns, but is in- 
tended to place within the 
power of the commanding 
officer of the fort the con. 
trol of all of the variously 
disposed batteries in the 
fort, With his own posi- 
tion finder he ascertains 
the location of a certain 
group of ships and sees 
what batteries may be 
trained upon it. He then 
telegraphs to the batteries 
the position and distance 
he has determined, and 
they direet their fire ae- 
cordingly, following the 
ships with their own posi- 
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servations were taken on 
Hoffman and Swinburne 
Islands and other points of 
known distance with ex- 
cellent results. Then a 
series of observations were 
taken on schooners and 
other passing craft, and 
afterward compared wiih 
ranges taken with a transit. 
In every case the Fiske 
position finder showed an 
error of much less than 
one per cent for each 
thousand vards of range, 
which is the standard re- 
quired by both the United 
States and English gov 
ernwents. A series of tests 
of the Lewis depression 
position finder was also 
made with very satisfac 
tory results. 

—- tb 0 ete 
The Electricel Industry. 

The electricai industry, 
according to the Hlec 
trical Review, is about 17 
years old and employs over 
$1,000,000,000 of invested 
eapital. The greater part 
of this immense invest 
ment has been made since 
1888, when the electric 
motor was proved to bea 
success, 
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RECENT PROGRESS IN SOIL ANALYSIS, 

The usefulness of the chemical analyses of soils in 
practical agriculture has long been a theme of conten- 
tion among agronomists. On the one hand the advo- 
cates of chemical analysis have contended that the 
agricultural value of a soil could be easily deduced 
from the data afforded by analysis. On the other 
hand, it bas been affirmed with equal persistence that 
the data of a chemical examination afforded no just 


criterion of the availability of plant foods found in 


the sample. It is not the intention bere to review 
these discussions, but it will be sufficient to say that 
there is a certain relationship between the quantities 
of plant food revealed by chemical analysis and the 
productiveness of the soil. 

It is so evident, however, that this relationship is 
not constant that it is not necessary to cite any proof. 
The physical state of a soil, the climatic condition 
prevailing, the character of the cultivation and the 
nature of the crop have all to be considered and all 
have their influence, It has long been known that the 
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| fertility of the soil itself. 
ear one season produce a maximum crop will with prac- 


‘supply of water which is furnished to the plant has 


more influence upon the amount of product than the 
A given field which will in 


tically the same amounts of plant food available in the 
soil in the very next season give a minimum yield. It 
is therefore evident that, without taking into consider- 
ation all the conditions above mentioned, no safe prog- 
nostication of yield can be based upon chemical data 


pos- | alone. 


‘The principles of chemical analysis of a soil have been 
firmly established and especially in this country chiefly 
through the researches of Hilgard and Peter. While 
the methods of examination may vary in unimportant 
particulars, the general principles of procedure have 
remained the same for many decades. It is not be- 
lieved that there can be any very important amend- 
ment of a useful nature made to the methods already 
in use, 

The digestion of a soil of a given degree of fineness 
for a given length of time in hydrochloric acid of such 
a density as to be practically preserved at a given 


»| point of saturation throughout the whole course of 


solution leaves little to be desired in the way of scien- 
tific accuracy in securing the soluble constituents of a 
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portance. In the first place attention is invited to 
the attempts to imitate in the chemical laboratory 
more nearly thesolvent action of bio-chemical activity 
upon the plant foods present in the svil. 

Every chemist has been struck with the fact that 
the achievements of bio-chemical activity are far more 
wonderful in their nature than the most brilliant 
achievements of the chemical laboratory. We find 
passing into solution in the juices which circulate 
through plants substances which are obtained only 
with the greatest difficulty and at the highest tem- 
peratures in the laboratory. We find everywhere in 
the vegetable world striking instances of metabolism 


ce which any chemist, even the most distinguished, would 
, | be glad to imitate. We find silicates of the most re- 


fractory naturc dissolved and in this state passing to 
form new combinations in various parts of the plant, 
especially in the bark and the leaves. We find in the 
same juices the alkalies which only a short time be- 
fore were united in the most stable chemical com- 
pounds in the mineral fragments of the earth’s crust. 
We find compounds of mineral acids broken up, the 
mineral acids driven out by organic acids which or- 


wer | dinarily would not affect them at all and the bases 


with which they were combined passing in organic 
forms into the vegetable organism. 

Evidently, therefore, in attempting to imitate in the 
laboratory these complicated chemical phenomena we 


1685 | should not lose sight of the fact that it is not possible 


for us to measure by our ordinary methods the power 


«as | of vegetable metabolism. Nevertheless we are justified 
ion | in assuming that as a rule boiling concentrated hydro- 


ehloric acid will attack mineral fragments in a way 
different from the organic acids which are brought in 


wer | contact with them by the rootlets of the plants. Act- 


ing on this idea, it has been suggested, especially by 


vers | Dyer, to substitute organie acids or their salts for 
| mineral acids in determining the available quantities 


of potash and phosphoric acid in soil samples. With 
this idea in view the chemists belonging to the Asso- 
ciation of Official Agricultural Chemists have been 


wer} during the past year engaged in co-operative work, 


with a view to testing the merits of these methods of 
determining solubility. 
It is evident, however, that no method of arbitrarily 


wma determining the solubility of plant food in soils can 





actual capabilities of plants acting upon soil of the 
same description. It is with this end in view that the 
Department of Agriculture organized a system of soil 
analysis in which the chemical results obtained in the 
laboratory are checked against the actual results ob- 
tained by experimental growth in pots. These experi- 
ments have now been under way for two years, chiefly, 
however, with the idea of testing the proper processes 
to be employed. This having been, with a certain de- 
gree of success, accomplished, the work is now consid- 
erably extended. A vegetation house has been built 
capable of accommodating 200 pots, These pots are 
kept on trucks running on rails. During the day they 
are run out into the open air and sunshine ; during the 
night and in time of storms they are kept in the vege- 
tation house, which is covered with glass. The soil 
which is contained in each of the pots is subjected to 
chemical examination in various ways and with vari- 
ous solvents. In this way it is believed that the actual 
available plant food which a soil contains, as shown 
by the character of the crop grown, will be by some of 
the methods employed indicated with a considerable 
accuracy by the chemical analysis. 

Avother most important step forward in the exami- 
nation of soils consists in the methods which are now 
employed for determining the number and vitality of 
the nitrifying organisms which they contain. As is 
well known, the nitrogen which plants use as food can 
only be assimilated after it has been oxidized by pass- 
ing through a vegetable organism of a lower nature. 
The process of changing organic nitrogen, which plants 
cannot assimilate, into nitrie acid, which is a food suited 
to their needs, is called nitrification. 

The process of nitrification consists of three distinct 
steps. In the first place, organic nitrogen is changed 
intoammonia, This change is produced by a number 
of organisms existing in the soil, the most active of 
which is the bacillus mycoides. The ammonia thus 
formed is next converted into nitrous acid by the 
action of a genus of organisms—nitrosomonas, The ni- 
trous acid produced as above described is oxidized to 
nitric acid by another organism, the nitrobacter. But 
it is not our purpose here to discuss the processes of 
nitrification, bat rather the methods which are to be 
employed in examining soils for these organisms, It 
will not be long before a chemical analysis of a soil 
will not be considered to be complete until the sample 
has been examined for the number and vitality of the 
nitrifying organisms which it contains, In order to 
make such an examination of practical value, the sam- 
ples of soil must al] be taken under such precautions 
as to exclude any contamination, and the cultures for 
developing the micro-organisms must all be conducted 
under the same conditions. In order to secure this uni- 
formity, the Department of Agriculture has developed 
a method of taking the samples in sterilized tubes, 
under precautions which render contamination impos- 
sible, if the directions are carefully followed. The 
samples of soil thus obtained are used for seeding cul- 
ture solutions, and the number and vitality of the ni- 
trifying organisms in each sample can be determined 
by noting the time at which nitrification begins in each 
of the solutions, and by the seeding of sub-cultures 
from the original cultures employed. This work is now 
going on in our laboratory on samples of typical 
soils and subsoils taken at the agricultural experi- 
ment stations of different States, and representing the 
same samples that are employed in the pot cultures 
and for chemical analysis. By proceeding in this way, 
it is seen that a uniform method of chemical and bacte. 
rial examinations of the soil is secured, and the data 
of these examinations are checked directly against 
the products of vegetation secured in the experimen- 
tal pots. 

Further progress has already been recently made, 
especially in this country, in the physical analyses of 
soils, chiefly through the researches of Whitney and 
King. The separation of a sample of soil into silt par- 
ticles of different degrees of fineness will give data of 
great value in respect of the capabilities of a soil for 
holding moisture and delivering it to the roots of grow- 
ing plants. All the physical data obtained from the 
examination are of value in the final judgment, and 
should be considered in connection with the chemical 
and bacterial data obtained as above described. 
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The Seasoning of Stone, 


Stone, like lumber, requires seasoning. Stone is 
often spoken of as the synonym of solidity—“‘as solid 
as a rock,” we say, but, as a matter of fact, stone is 
very far from being solid. A cubic foot of the most 
compact granite, for instance, weighs about 164 pounds, 
while a cubic foot of iron weighs 464 pounds. This 
plainly shows that in between the atoms which com- 
pose the mass of the most enduring stone there exists 
much space for air, moisture, ete. This seasoning of 
stone prior to use for building purposes has been well 
understood by the architects of all ages, but in the 
modern rush of nineteenth century building too little 
attention has been paid to it. Now it enters into the 
calculations of every good architect. 
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THE HEAVENS IN JULY. 

The splendor of the planetary displays in the even- 
ing skies of May and June will never be forgotten by 
those who, looking out from the shadow of the earth 
into the realm of sunshine beyond, beheld Jupiter and 
Mars and Venus and Mercury reflecting the solar glow 
like a fleet of signaling ships. In exchange for this, 
July has only the spectacle of the continued brighten- 
ing of Venus. Mercury, in the constellation Gemini, 
was overtaken by the sun on the last day of June, 
after which it became a morning star, and Jupiter, also 
in Gemini, will become a morning star after July 10. 
Mars, in Cancer, still remains an evening star, but too 
near the sun and too much diminished in light to at- 
tract attention. 

Venus alone continues to gain in brilliance every 
night. Viewed with a telescope, she now appears in 
the shape of a half moon. On the morning of the 11th 
she will attain her greatest apparent distance from 
the sun, and after that time, as, following her orbit, 
she begins to swing in between the sun and the earth, 
her form will gradually change to that of a crescent, 
which will grow longer and more slender as she gets 
nearer and nearer into line with our globe and the so- 
larorb, Although, as Venus turns her back to us, the 
proportionate part of her surface which appears from 
the earth to lie in the sunshine grows smaller, her con- 
tinued approach more than compensates for this, and 
so her brightness rapidly increases. At the middle of 
the month she will be twice as bright as she was on 
May 1, and between the beginning and the end of July 
she will gain more than one-third in brightness. Even 
then she will not have reached her greatest brilliance; 
that will occur about two weeks later. 

As | remarked in a former article it seems to me that 
of all the planets belonging to the sun, besides the 
earth, Venus is the most likely to be now ina suitable 
condition to nurture living creatures resembling the in- 
habitants of our globe. The fact that she so nearly re- 
sembles the earth in size and mass is one of the strong- 
est A priori reasons for this opinion. There is no planet- 
ary function so important in respect to the question of 
habitability as the force of gravitation. That gov- 
erns the density of a planet’s atmosphere, the circula- 
tion of its fluids, the ratio of the size of its inhabit- 
ants to the strength of their framework, all the me- 
chanical processes and operations occurring upon its 
surface, etc. Now on Venus the superficial gravity is 
about 83 per cent of that on the earth. In other words, 
a weight of 100 pounds here if removed to Venus 
would weigh 83 pounds there. So slight a difference 
would probably produce no serious effect upon the 
conditions of habitability of Venus for creatures of 
terrestrial mould. The case is quite different for Mars, 
where the force of gravitation is only 38 per cent of its 
force here, and also for Jupiter, where the superficial 
gravity is 264 times as great as on the earth. It is 
true that judged by this test alone Mercury and 
Uranus might also be regarded as probably inhabited 
planets, since on the former the superficial gravity is 
five-sixths of the earth’s, and on the latter nine-tenths, 
but in the case of those planets other considerations 
come to the front. Mercury, for instance, would seem 
to be too near the sun, to say nothing of the great ec- 
centricity of its orbit, while Uranus is too far from the 
sun, receiving, as it does, surface for surface, only one 
868th part of the solar light and heat that the earth 
gets. On Saturn, too, the force of gravitation would 
offer no obstacle to the existence of terrestrial forms 
of life, since it exceeds the earth’s force only one-fifth, 
but there are many reasons for believing that the 
physical condition of Saturn-is very different from that 
of our globe. 

Moreover, Venus bears a striking resemblance to the 
earth, not merely in the conditions governing the 
weight of bodies at her surface, but also in the an- 
doubted possession of an atmosphere containing 
watery vapor, in the similarity of her mean density, 
and probably in the practically identical period of her 
axial rotation. Indeed, there are two particulars in 
which Venus would seem to possess a possible advan- 
tage over the earth ; the first being that her axis ap- 
pears to be nearly or quite perpendicular to the plane 
of her orbit, from which it results that her seasons are 
uniform—always summer near the equator, always 
spring in middle latitudes, and always winter in the 
far north and south—and the second that her orbit is 
8o nearly a circle that her distance from the sun is, 
for all practical effects upon climate, invariable. The 
intensity of the solar radiation is nearly twice as great 
on Venus as on the earth (in the inverse ratio of the 
Squares of their mean distances), but inasmuch as the 
telescopic appearance of the planet suggests that it is 
deeply shrouded with clouds, the greater degree of 
light and heat received may, in this case, not be dis- 
advantageous, 

Everything considered then, ‘it is to be regretted that 
our knowledge of the surface appearance of Venus 
should be so limited as it is. Schiaparelli has indi- 
cated one way in which the difficulty arising from the 
blinding brilliance of Venus may be avoided, namely, 
by studying the planet telescopically in broad day, 
and has himself set the example. Our best equipped 
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the evening of the 28th. 


the ist, about an hour before midnight. 
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Adansonia Fiber in Paper Making. 
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Scientific American, 


Uranus remains in Libra, a few degrees in an easterly 


Mercury, which, as already remarked, became a 
morning star at the end of June, will attain its great- 
est distance west of the sun on the 22d, about which 


The month opens with the moon near first quarter. 
The moon fulls on the 6th, about half past six o’clock 
in the evening, when it is situated in Sagittarius, near 
the “ Milk Dipper.” It reaches last quarter on the 
night of the 14th, at 10:30 o'clock, in the eastern part 
of Pisces, and new moon occurs on the 22d, at 32 min- 
utes after midnight. The moon is in perigee, or near- 
est the earth, on the morning of the 23d and in apogee 
on the morning of the 11th. The moon will be near 
Venus on the evening of the 24th and near Saturn on 


The earth is in perihelion, or nearest to the sun, on 
Mars is in 
perihelion less than three days later, but this means 
more for Mars than it does for the earth, because the 
former is no less than 13,000,000 miles nearer the sun at 
perihelion than at aphelion, while the change of dis- 
tance for the earth between the corresponding points 


Possessors of small telescopes will be interested this 
month in the following among other beautiful ob- 


Beta Cygni, the splendid colored double star—light 
orange and deep blue—situated in the foot of the 
Northern Cross in the constellation Cygnus. Epsilon 
Lyre, the celebrated quadruple star near the brilliant 
Vega. A good 8 inch will easily divide both of the 
pairs composing the quadruple. The Ring Nebula be- 
tween the stars Beta and Gammain Lyra. A 8 inch 
will show it. 61 Cygni, an easily separated pair of 
small stars, until recently regarded as the nearest in 
the northern hemisphere of the heavens ; and finally, 
the gorgeous star fields to be found scattered along 
the Milky Way, which at 9 P. M. about the middle of 
the month will be seen starting from Perseus, then just 
rising in the northeast, and passing in succession 
through Cassiopeia, Cepheus, Cygnus, Lyra, Aquila, 
Ophiuchus and Serpens, until, spreading widely as it 
enters Sagittarius and Scorpio, it disappears behind 
This star-jeweled baldric 


GARRETT P. SERVISS. 


Adansonia bark is chiefly used for the preparation 
of strong wrapping papers, cartridges, and emery pa- 
In point of strength the fibers obtained from it 
are only surpassed by those from the mulberry bush. 
Papers made with an addition of adansonia fiber not 
only possess greater tensile strength, but offer greater 
resistance to tearing. This is characteristic of such 
papers ina marked degree, and is due to the long, 
strong fibers intermingling with the others in the sheet 
The fibers under the microscope exhibit so 
distinctive an appearance that they cannot be easily 


To obtain the fiber from the raw bark on the manu- 
facturing scale, the adansonia is first of all cut into 
small pieces about an inch or an inch and a half long 
with an ordinary rag chopper, or by hand with strong 
knives. If it is desired to bleach the fiber after chemi- 
cally treating the cut bark, it is necessary to subject 
the raw stuff toa system of purification to remove 
For unbleachéd papers this purification is 
not necessary beyond the usual dusting. When the 
material has been cut and dusted, it is placed in a re- 
volving boiler, and there boiled for ten hours or so, 
according to what is considered necessary, in a caustic 
soda} lye containing 34¢ per cent of soda in the state of 
caustic and under a maximum pressure of fifty-five 
pounds above atmosphere, It is usual, in actual prac- 
tice, to soak the bark in the lye within the boiler, and 
to see that it is covered with liquor before raising the 
pressure. The object of this is to prevent the fiber be- 
coming discolored, direct steam having the tendency 


If the fiber is properly boiled, the particles of fiber 
should easily pass between the fingers when lightly 
pressed, and feel strong and tough. The pulp should 
not be allowed to lie long, owing to a species of fer- 
mentation setting inJwhich destroys thelstrength of the 
It is usually worked up immediately after being 


The pulp from the boilers is then washed in the 
breaking and washing engine, a process which takes a 
long time, owing to the slimy nature of the incrusting 


observatories ought to be able to tell us something| matter surrounding the fiber stopping up the wire 
more about that other earth whose distant beauty/|cloth covering tho washing drum. This latter is 
just now lends so great a charm to the sunset heavens. | brushed at intervals to keep it open. Pure ciean wa- 

Saturn is following the other planets in an apparent | ter must also be used, and the breaking-in roll should 
march sunward, and now crosses the meridian during 
the evening twilight, but it will remain an evening star | only, thus preserving its full length. 
until the ist of November, and during July will be 
fairly well placed for observation. It isin the constel- 
lation Virgo, about ten degrees east of the bright star 
Its beautiful rings still present a most admira- 


be adjusted to thoroughly open out or brush the fiber 


The preparation and bleaching of the fiber is 
very similar to jute and manila and euch like raw 
stuffs, The difficulty of bleaching to a good white 
color with a reasonable amount of bleaching power is 
also apparent in practice, and depends largely on the 
nature of and the care with which the chemical treat- 
ment has been carried out in the boiling. The loss in 
weight which the raw adansonia undergoes varies 
from 50 to 60 per cent, that is to say, 100 parts of adan- 
sonia bark will yield from 40 to 50 parts of paper. Pa- 
pers made from adansonia fiber aJone are not frequent- 
ly to be met with, the bulk of the fiber being used in 
conjunction with others in making compound papers. 
These compound papers possess a strength in propor- 
tion to the quantity of adansonia fiber used in their 
manufacture.—Chem. Tr. Jour. 





Electric Distribution of Power from Gas Kugines, 

Captain Lenevue, of France, has recently made a 
report upon the power installation at M. Linet’s chemi- 
cal works at Aubervilliers, near Paris. The power is 
generated by gas engines worked with poor gas and 
transmitted by electricity throughout the works. The 
plant is considered a model one of its kind. 

The complete generating plant consists of three 80 
horse power “Simplex” gas engines, placed side by 
side and capable of working separately or together, 
each engine driving a dynamo bya belt through an 
intermediate shaft, to which is also belted a lighting 
dyuamo and a pump. The shaft is provided with 
couplers. There are also two steam engines that were 
used before the gas plant was putin. Each generator 
is of 56 kilowatts, as is also the lighting dynamo, and 
about twenty motors of from 4 to 15 kilowatts are 
placed at convenient points about the works, At pre- 
sent only one of the power generators, the lighting 
dynamo and six motors are in use. The first two exert 
a useful effect of 91 per cent at 450 amperes, falling to 
754¢ per cent at 130 amperes. The efficiency of the 18 
horse power motors is 89 per cent; of the 9 horse power, 
88 per cent; and of the 5 horse power, 86 per cent. 

The results of the test of this plant made by Cap- 
tain Lenevue and the engineer of the works are as 
follows: 

Circumference of the pulley on which the fric- 


tion brake was mounted..,......... ..... 21 feet 9 inches. 
Ne OE GED; . . caceces 0: ccccccce -escece 6 feet 11 inches. 
Circumference of brake’s action. .............+ 22 feet. 
EE sn dacdkddiccededee<  ccéeoteses 7 teet, 
Biamettes 6 GpbaBak. .. . ccrciccvecesceccccecs 28 iaches 


30 inches. 
511 pounds. 





4 hours 19 minntes. 
Mean speed (per minute). .........00.-00es008 120,20 revolutions. 
Indicated horse power,........666 scseeseuess 81°42 horse power. 
Organic yield or useful effect, ............+++.- 0-768. 
Maximum horse power at the brake........... 95°81 horse power. 


Maximum indicated horse power............. 124°518 horse power, 


Indicated horse power of the small motor, esti- 





ee 4 horse power. 
Indicated horse power of the two motors...... 100°61 horse power. 
Coal consumed per hour....... ...... .cseees 118°56 pounds, 
Coal consumed per brake horse power hour.... 1°457 pounds. 
Coa] consumed per indicated horse power per 

eR ancantinn coke ties sds. .0geecessecgahe ste 1°12 pounds, 
Coal consumed per indicated horse power per 

hour by the two motors............. . «. 1°08 pounds. 

The Royal Crown of Enugiand, 


The crown used at the coronation of Queen Victoria 

in 1838, which is said to be the heaviest and most un- 
comfortable diadem in Europe, contains 1,273 rose dia- 
monds, 1,363 brilliants, 273 round pearis, four large 
pendant shaped pearls, one immense ruby, four simaller 
rubies, one large sapphire, 26 smaller sapphires and 11 
emeralds. The large ruby is set in the center of a dia- 
mond Maltese cross at the front of the crown. This 
stone was given to Edward I by Don Pedro the 
Cruel, and was worn by Henry V at the battle of 
Agincourt, when it was set in his steel casque. It is 
peculiarly cut and its center is hollowed out to form a 
setting fora smaller ruby. Many of the stoues were 
taken from old crowns now unused dnd others were 
furnished by the Queen herself. They are placed in 
settings of both gold and silver and incase a crimson 
velvet cap with an ermine border. Four imperial 
arches spring from the four sides and support the 
mount, which is composed of 438 diamonds, and the 
whole is surmounted by a diawond cross whose center 
is a single rose cut sapphire. 
It is proposed to include an international exh‘ bition 
of aeronautical apparatus among the interesting fea- 
tures of the Paris Exposition of 1900. The sub-com- 
mittee on aerostation in charge of the matter are mak- 
ing preparations for the admission of balloons of ali 
kinds, flying machines and soaring apparatus of every 
description. The competition for honors will, it is 
stated, be open to foreigners and French inventors on 
equal terms. Con:mandant Renard is at the head of 
the committee. 
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AN IMPROVED FRUIT JAR CLAMP. the cilia unless the ribbon was very taut, t, which, of 
The illustration represents a strong and inexpen-| course, detracted from its strength. These difficulties 
sive clamp, readily applicable to a fruit jar and cap, | were obviated by using a special ribbon made from a 
and adjastable to make a watertight seal, so thatthe|steel analogous to that used in piano wire, and at 
jar may be held sabmerged without permitting water | regular intervals orifices are cut. The sprocket wheel 
to run into it. The clamp hasa yielding fastening de-| eugages the ribbon with the aid of these holes. The 
vice which permits any gas or steam that may be gen-| relative size of the wheels is the same as usual. The 
number of teeth on the sprocket wheel is decreased. 
The ribbon can be cleaned in a moment. For our en- 
graving and the above particulars we are indebted to 
the Kevue Universelle. 
_ — Pe ——— 
The Electric Bailway in Chicago, 
Electric lines now connecting with the business 
center of Chicago, either completed or under way, 
give a grand total of 500 miles. The benefit of such 
transportation facilities to a city can hardly be over- 
estimated, for the speed of travel will average nearly 
eight miles per hour or twice that of horse car lines. 
Since the opening of some of the new electric lines, a 
| few weeks ago, a great improvement has been noticed 
‘and favorably commented upon by nearly every one. 
In the outer portions of the city, or six, seven and 
eight miles from the business center, the number of 
new buildings being erected would lead a person to 
believe that there was a boom in building. Residence 
as well as business property has increased noticeably 
in value. 
The operation of the trolley lines is almost perfect, 





being very few accidents to persons or machinery. 
About six months from now the city limits in any di- 
rection can be reached from the business center by 
street car lines in about one hour. The benefit to the 
city on account of the time thus saved will be inesti- 
DILWORTH’S FRUIT JAR CLAMP. mable. The lines already projected will bring every 
block within the city limits within easy walking dis- 
erated to escape, but it may be quickly adjusted to | tance from the car lines.—Stationary Engineer. 

bind the cap rigidly in place and make «a hermetical ++0+e 

seal. lhe improverm nt has been patented by Mr. AN ASTRONOMICAL LANTERN. 

Henry C. Dilworth, of No. 568 Greenwich Street, New 
York City. The main clamping piece has inturned 
flanges which fit beneath the rim ordinarily found on | 
fruit jars, the cap resting on the usual gasket, and on 
the under side of the clamping piece is a flat curved 
spring, one end of which is fastened to the clamping | 
piece, and there being centrally on the under side of the | 
spring a cushion, to prevent the spring from contact- 
ing directly with the cap. In a central slot of the 
clamping piece is pivoted a locking lever carrying | 
cams adapted to bear centrally upon the spring. In| 
the illustration, Fig. 1 represents the clamp applied to 
a fruit jar, the cam pressing firmly upon the spring | 
when the locking lever is turned down, and at the 











| tration, and easily made small maps or charts of the 
star groups, a great deal of instruction and entertain- 


same time drawing upon the main clamping piece to 
firmly lock the cap and make a hermetical seal. In 
the different positions of the locking lever indicated by 1% 
the dotted lines and in Figs. 2 and 8, the cams are re-| 
leased from engagement with the spring, and the 
clamp may be readily slipped on or off the top of the 
jar. With this adjustment the spring presses down 
on the cap with sofficient force to prevent water from 
running inte the jar when it is submerged for cooking 
or other treatment, although the pressure is not so 
great bat that gas or vapor generated may escape 
without breaking the jar. Patents have also been ob- 
tained for this invention in Canada and the principal 








A LANTERN AID TO STAR OBSERVATION, 


European countries. 





on _— 
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as the cars run smoothly and without delay, there | 


With the simple form of lantern shown in the illus- | 


from the source of heat, add half an ounce of glycerin 
and, when nearly cold, half an ounce of methylated 
spirit. A few drops of oil of cloves or other essential 
oil may be added if desired, but this is not necessary.— 
Photography. 


ee 





A DOUBLE ROTARY TOY WINDMILL. 

The attractive toy for children represented in the 
illustration has been patented by Mr. Frederick Beau- 
mont, Jr., of No. 1807 Franklin Street, Kansas City, 
Mo. It bas two wheels, one inside the other, which 














BEAUMONT’S TOY WINDMILL. 





| revolve in opposite directions at the same time. The 
‘small figure is a side view of the device. The wheels 
- vane may be of wood, tin, paper, celluloid, etc., 
and in bright colors, and the vane presents obvious 
| advantages for use for advertising purposes. 
ee | 
| A BULLETPROOF DOOR AND WINDOW SHIELD FOR 
MAIL AND EXPRESS CARS. 
This improvement, for preventing the felonious en- 
trance of train robbers to mail and express cars, has 
been patented by Mr. Charles G. Ingalls, of Waucedah, 
Mich. It consists of a two-part shield of plate metal, 
shown applied and in lowered position over a car door 
in Fig. 1, while Fig.2 is a sectional view representing 
the shields for opposite doors folded up on the roof of 
the car. The upper section is strongly hinged to the 
side of the car body, the hinges having their joints 
connected by a single pintle rod around which isa 
coiled spring, to aid the quick descent of the shield 


| when required. The side edges of both sections are 


flanged and tapered, a flange on the lower edge of the 
lower section joining the side flanges, and the lower 
section having an overlapping contact with the ad- 
jacent portions of the upper section, there being da- 
plicate spring-jointed connections between the lapped 
portions of the sections. There are pivotal connections 
between the lapped portions of the shield sections, 
which are retained in close contact when the shield is 
lowered by spring latch hooks. The shields are held 
in their folded position on the car roof, with the lower 
section imposed on the upper section, by detent hooks 
and a locking mechanism arranged to permit the simul- 
taneous release of both sections upon the pulling of a 





ment may be realized. The lantern body may be of | 

The advent of the safety bicycle rendered some | tin or wood, with flues to afford the necessary ventila- | 
weans of connecting mechanism a necessity; gear | tion, and in one side has slideways, to facilitate the | 
wheels, bevel wheels and the chain and sprocket! placing of the diminutive star charts in position in the 
wheel were all tried, and at the present time the latter | Side of the lantern. The lantern may be readily carried 
in the hand, and an illuminated chart thus represent- 


A RIBBON SUBSTITUTE FOR BICYCLE CHAINS. 





syetem appears to be the most popular. The chain, |i 
however, has marked disadvantages, such as weight, | ing any particular group of stars in the heavens great- | 


difficulty of properly cleaning and lubricating, and, | ly facilitates the finding of the group, furnishing most 
lastiv, on account of the liability to fracture at one of interesting and very simple star lessons. For the} 
the many joints. The wire cable, in spite of its light- | Charts or maps, a simple blue print is found quite suf-| 

| ficient, where regularly prepared slides are not obtain- 

able, and such prints may be made from originals pre- 
|pared by the observer, or copied from any of the 
numerous publications in which star maps are given. 


Paste. 





J. H. Baldock, in a discussion on the use of starch as 
|@ mountant, pointed out that the starch must be 
| brought into a state of disintegration, not solution, 
| the usual plan being to make it into a cream with 
cold water, and then, while constantly stirring, pour 
jon boiling water until thickening takes place. More 
complete disintegration is obtained, however, by sub- 
sequently boiling for a few minutes, while a clearer 
jelly is obtained, and better keeping properties are 
secured. The paste should not be too thick, and if 
not made fresh at the time of using, should be boiled 
ness and strength, has not been applied practically to} well, and have a little boric or salicylic acid or oil of 








A RIBBON SUBSTITUTE FOR BICYCLE CHAINS. 


|cord or band which hangs pendent in the ear, the 
| shields being then instantly throwr into a depending 











INGALLS’ CAR PROTECTOR, 


and locked position, as shown in Fig. 1. In each of 








bicycles op account of the imperfection in the means 
proposed to assure adherence on the pulleys. The 
metallic ribbon has several advantages to recommend 
it, as ite lightness, flexibility, its strength, and its ab- 
sence of joints. As with the wire cable, it was found 
that it was very dificult to secure good adhesion on 





cloves added as a preservative. Alum is objectionable | the shields are perforations through which occupants 
in starch paste for photographic purposes. H. D. | of the car may shoot at would-be train robbers. g 
Gower said he prepared a paste that kept well by >-e-e ‘ 

adding an ounce of starch to half a pint of water and| EXPERIMENTS are being made in the German army 
heating, with constant stirring, until thickening| with the use of an aluminum pontoon, It can easily 


occurred. Heat for a few minutes longer, remove’ be carried by four men. 
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REDRAWING OF WROUGHT IRON TUBES. 

Redrawn wrought iron pipes or tubes are old stock 
that has been collected up, reheated and drawn 
through cireular steel dies which press the tubes 
into the right diameter. This stock, which consists of 
old boiler tubing, railings, ete., is first heated red hot 
in a furnace. The furnace has two ovens or fire boxes 
each 15 feet in length, about 18 inches in width and 
about 8 inches in height and lined with fire brick. 
These fire boxes also heat the boiler, which is incased 
in the brickwork above. In one of the ovens a num- 
ber of the old tubes are heated, the attendant, as soon 
as they become red hot, removing them by means of 
tongs and placing them in a dipping tank or reservoir 
containing cold water. This reservoir is about 18 
inches in width and 24 inches in depth. As soon as 
the hot tubes come in contact with the water the dirt 








Scientific American, 
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center of the draw bench and between the wheels of 


the carriage is an endless chain 45 feetinlength. This 
chain is connected to the machinery and travels at the 
rate of about 80 feet per minute, ranning over a num- 
ber of spiked 10 inch pulleys connected to the draw 
bench underneath. The dies are about 8 inches in dia- 
meter on the outside. The inside diameter where the 
pipe runs through ranges from 1 to 6 inches. The 
flanges on the dies are about 1 inch in thickness, 
the center or oval part being about 3 inches thick. 
When the heated tube is ready, an attendant places 
the flat side of the die against the head block. The 
tube is then drawn out of the furnace with a pair of 
tongs and the flanged end cooled with water. The 
end is then run through the die into the jaws on the 
puiling carriage. which, when drawn taut, grips the 
end of the tube firmly. A movable hook attached to 
end of the carriage is then 
dropped down into a link of 
the chain and the apparatus 
setin motion, As the chain 
moves, the carriage is forced 
forward with it by means of 
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The pipe is placed in the machine and the knife or 
cutter put in position. The machine is then set in 
motion and the knife forced against the revolving 
pipe, which makes about from 25 to 40 revolutions per 
minute, according to the size of the tube, and is cut 
through in about two minutes. The kaives are made 
of steel about 4 inches in length, about 1 inch in width 
and about 1 of an inch in thickness. 

The machine will cut from 25 to 30 pipes per hour. 
During the cutting operation softsoap is applied, 
which keeps the knife from getting heated and also 
makes the material cut easier. The pipes when fin- 
ished are used principally for boilers, green houses, 
hot water purposes, railings, paper rollers, ete. 

The sketches were taken from the plant of the 
Eagle Tube Company, Jersey City, N. J. 

—_—_—_——— =o - 
New Method for Determining 
Alcohol, 

J. Barker - Smith (Jour. de Pharri. d’Anvers, li, 
1895, p. 121) recommends a method depending on the 
well-known fact that alcohol and alcoholic liquids 


the Percemtage of 





produce an elevation of temperature when mixed with 
water. He employs one 
drachm each of the liquid 
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: to be examined and of 
water, both at the same 
temperature, and mixes 
them quickly in a cylin- 
drical receptacle; the lat- 
ter should be provided 
with a cork and should 
not be touched by the fin- 
gers. The temperature of 
this mixture is now taken, 
and by referring to a table 
= showing the temperatures 
Ps) obtained by mixing the 
wenn same quantity of water 
> with alecoholie liquids of 
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CUTTING 


a CLEANING SCALES FROM TUBES 


known strength, the per- 
centage of alcohol of the 
liquid in question can rea- 
dily be ascertained. This 





thermometric method 























would not do where very 
exact measurements are 
wanted, for it is not sensi- 
tive to less than about 5 





WROUGHT {IRON TUBES. 












































and seale instantly drop off, giving the pipe a brand 
hew appearance. When cool they are shanked by 
heating one end of the tube red hot in a furnace, then 
hammering the heated end to a point on an anvil. 
The object of shanking is to have a good strong end 
for the jaws on the pulling carriage to catch hold of 
when the tube is drawn through the die. If the pipe 
was not shanked, the material would break off. After 
shanking the tubes are placed in the other fire box 
of the farnace and heated up to a white heat, about 
1,500 F. Running from the mouth of the furnace is 
a draw bench about 21 feet in length and 10 inches in 
width. On this bench, traveling back and forth on a 
track, is a pulling carriage, connected to the front end 
of which are two movable steel jaws 8 inches in length 
and 14¢ inchesin width. At the head of the draw 
bench is an iron head block, against which the cirea- 
lar steel dies are held in position. Passing along the 





THE TUBE REDRAWING INDUSTRY. 


per cent of alcohol, It 














the hook, drawing with it the red hot pipe through 
the die. The pipe, as soon as it is passed through the 
die, is reheated and drawn through another die a little 
less in diameter. This operation is repeated, using 
every time a smaller die until the right size tube has 
been obtained. About 1,500 feet of tubing is redrawn 
per day, it requiring the labor of three men. After the 
redrawing operation is finished the red hot tube is placed 
on the straightening table, over which slightly inclined 
is a movable flat iron frame which moves back and forth 
when the machine isin motion over the pipe. This 
frame, which is about 5 feet in length and 2'¢ feet in 
width, makes an 18 inch stroke. The weight of the 
frame, which is about 1,000 pounds, straightens the 
pipe in about oneminute. After straightening, the 
tubes are carefully examined to see that there are no 
flaws in them. The parts to be cut off are marked by 





the examiner, who then passes them to the cutter, 
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would, therefore, not answer for testing wines con- 
taining 10 per cent or less of alcohol. One point 
raised in its favor is that substances in solution do 
not interfere much with the test. 

The above is a convenient and rapid process for 
determining the aleoholie strength of liquids con- 
taining a large percentage of alcohol, such as_ whis- 
kies, brandies, tinctures, fluid extracts, meustraua, etc. 
—Merck’s. 

—— + ore 
Good for Peary. 

The past winter in Greenland was unusually mild, 
and the climatic conditions have favored Mr. Peary's 
expedition. The barks Silicon and Salina, the first of 
the fleet of cryolite traders to arrive at Philadelphia 
from Ivigtut, report that the Greenland coast bas not 
been choked with ice as usual, while the brilliancy of 
the aurora made the long winter night almost like day. 
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Colored Fires, VIOLET. 
Usually at this season of the year there are calls for cam. 
’ ' ; Bh Gaba cidnnns< “csdinsathcddnceneesenst sti: tstatecenss 8 
colored fires; the following from Merck's Report, GEE Cais wvckycccchevdiedvncebetbecs cxtebeccencsessaetes 10 
which it says are approved formulas, may be of in- I CR asc nsndeniigndndddenccccccncchscancedeunsens 15 
terest. On account of the poisonous and explosive Petetiiles GRRE... 000 cocnscancbocecessccscetacesonsoneces 30 
nature of some of the ingredients, the utmost care in| °° * Parts. 
their nanipulation is necessary, IS Bint cci tesa ciiec cscs jecknets hevbanieietheaaaienss 8 
Potassium Carbonate, ........cccceseseccsseneersveeeeccseeee 8 
BLUE. Balphar.........-ccees cevececees © svveseveceecesseseeeecs 4 
Parts. Peete GND... once ncisscdeccccy conapapvedn<ddsonct 15 

BD. TRAGAGEP .... ccccccdcccvccesecccccccccccccccceceeceoseseceseos 2 
GREIEEEE. ccc ccenacesesovccecsedes: cece coe ccccovccscccccces 3 WHITE. 

Potaasiamn CRIGTRRS......cccccccersccecereccsscccccesesesceccce 5 Parts. 
ass backteebett tiene sdiilanescvess GE RAE. 13 Dy, Potarieme SG. 0... cB. ccnadenivbacs secceedsectowe-es 30 
Cbeieree BERR a 000 00000 00s coccccccccccccccccccoccocoscosess 7 BOPP onc ccccee. ccc cccccccccccs “coe soccsesesseroocococees 10 
or: Black antimony sulphide... .........66 ccccceceveceeseeeeces 5 
Parta. Mea) powder TUTTTTMPLTTITISEEE TTT TTT 3 

2 Orpiment Re ee ee Ae Powdered camphor, ........ccccsceccseacenceeneeeeeeeeeeees 2 
Charcoal, ..........05 CS ee. 1 Or Parte 
Black antimony sulphide. ..........0...ccecccccccceseeccess 16 20. White arsenic 1 F 
1 ee Siam ele eect eS e . Rabvveeweestrtneniptacenngeteenesesrersssenee 8 
Galphr.........r-eeversreereernes o RENOIR, cnoicon snckeciaphieibibseodnisbaditocadl 16 

ee RE EE 48 
The objection to almost all biue fires is that when <7 gt PAG LR SORREIE  IIE 64 
burned they generate arsenical fumes, and are, there- 
fore, not suitable for indoor use. A blue which can be YELLOW. 
used in a theater or large hall, though less brilliant os. Fetentem iteate 9 . 
than the foregoing, may be made as follows : “Mii scsneniindenssesdtannen-ountpesaaaean 
Parts. GotBame MAD, ...ccccccccccvcccccccscccccces cvccescccosess 20 

BD, DORR. 060s cco sccscccvccccsccevesceces wesedsecceseose cove 15 TMMMBNO,,...cccce cocccccccccsccccccocccccceecoccscesceses 1 

Potassinm sulphate... ......ccccccessecscevesesoeserses oes 15 or: 
Ammon. copper aalphate .... 066.66. cccec ccc cccceteeeeenenes 15 Parte. 
SE I I AOI ES a GR, Gata CE n cc cc ccccetenveccsoccocs covececensonescccse 8 
as i 2R Potnasbams GRIGCRGS ...... .ccccceccescccccceccoceneccocccccccese 1 
ESE IRN, Fea ST esha 1 
; SON . 
— Parts. In the preparation of colored fires the ingredients, 

6, Debeeiiets GRID, ec ve.ccnc stccsnunetencdesetbbsdmnasavous 17 which should be perfectly dry, must be separately 
oe OAL... see peeeereerseenaneseneses a powdered and sifted through a hair sieve, and put into 
Ptrcation sllrats...vscccssseecee vices, #99 | Well stoppered, wide mouthed bottles until ready for 

or i mixing. The mortar must be thoroughly cleaned, be- 
Parts. | fore and after powdering each ingredient, particularly 

5. Charcoal ppinccedaustsccnesendedanbesstenaseiaia 18 potassium chlorate. Mix with the hands or with a 
Antimony calphic occccccesocccceose cocesesééce 2 wooden spatula on sheets of white paper. 
ean erancenrenee . Sulphur, and salts of the poisonous metals—anti- 
Sienatinen Siteate. ... .«.. eee ee" ggg «=o | mony, arsenic, mereury, ete.—should not be used in 

making colored fires for indoor use. The sulphur may 
GREEN. advantageously be replaced by shellac, which hardly 
OD Fe i cn onsccnscice-cdescccssdsdtnun 13 smokes at all when ignited. 
Barium mitrate... 0... sees eeccsseeceeereereee: soteweeenees 66 For red the following formulas are used : 
| 6MPPTTETITITILILTTTTETE ELT ier te 21 
or: 
Parts. 

7 Metallic arsenic = 
Gl cncconss 06: csesens svetouce -eesenes 3 
POE GEBGIEND, 0.00.20. ccccccccce: coccecbecetdoueceeus 5 
GED. coc cccceccccotecctccedesecdsoctioes 13 
Barium nitrate.... 7 

or: 
Parta. 

& Charcoal teseee  ceeeeeneernes - 2 For green the following is employed : 

Biack antimony eulphide.... .........00000s ceeecees 2 Parts. 
PUREED. 6 <decccccsceedes Voce hadbanbeancce od 6h 5 SD, Potamsbed CRITE. 00.00 ccc cccvcccccccccescoseccs cvecseerces 2 
Sualphar......... 6 cade cscacesicndséssdneed 4ctstnaus thoncuncsqe 1 
SE coscctececccecesse cquees oteceiness chocenene 80 WEE GR icas cbdccinceice cesscsccdescesd duecccecteeceeses 1 
LILAC. ' ro 2 mmarated 
Parta. 

OO ee 6 Sige Gypesd ef Wicswte Meters. 

Chatk (dry) yebaehs ectegearedavionaiogeliivaiay shail 20 Some interesting trials on the Nantasket branch of 
om reese Speen iy, earns - ® the New York, New Haven & Hartford Railroad 
sce se cnwiivser: engustegonimbotingg: - © | occurred June 20 and June 22, The Nantasket Beach 
PINK branch was chosen for the experiment for the reason 

Parts. | that within its limits will be included most of the dif- 

WO. Chareodl......seresens cerreersressenenen seness - 1 | ferent problems which will have to be determined to 
oni Sieed <spsdenguotinese soebtody Spe ssa grenruss ines — make electricity a successful substitute for steam. 
Siietites 8 ’ @ |The curves are many and sharp, the grades are steep 
Potassium nitrate... . and trains will be run with great frequency. Seven 

or: miles is the distance between the Old Colony station 
: Parts. |and Pemberton. The tracks are fifteen feet apart 

nate mascinseasrasd 200 reeei sees >a ean i |from center to center, and between the tricks is a 

Potassium chioride eee . iibiedies: Creed 61 single line of poles on which are supported the cables 
and trolley wire. Upon the tangents the poles are set 
PURPLE. with such geometrical precision as to secure absolute- 

Parts. : 

Be Rin. cs reckacicdeninosverthacontabalahtneessail i ly perfect alignment. The two flexible copper bonds 
Rn lbs nieuhbeecenbediiingelines cme 1 seven inches long are under the base of the rail at each 
GNIS. . cnokecicnvectantiasdbenchieibeliniies 1 joint and riveted to each rail. A power house, No. 1, 
am eine , is situated midway between the terminals and con- 
Strontiam nitrate, fesed:....... ....<ceaces.cesoccceses +. 16 tains two tandem compound engines ; the two genera- 

er: tors develop fifteen hundred horse power each. Four 
Parts. | motor cars have been built after the style of baggage 

BO II, 00s occccncvctenssiccesdenttediitiniashiiices 5) cars. To secure traction they have been made extra 

rte ae mecpecrwneeee peapenseniite A. heavy, so that when fully equipped they will weigh 

re ee about 60.000 pounds each. Two will have four motors 

RED. each and the other two motors each hung on trucks. 

Parts. |The cars are equipped with the Westinghouse air 

14. pone. ose shoes avanenndvansencnseastanerouneit » oe brake, and in addition to a 15 inch gong, there will be 
Ey GUEEEEPrecccoce co + 60 epcgesawegonsandhees : 

iad... ee ; a chime whistle worked by compressed air. The test 

Sulphur. ee 13 was held in the presence of only a few invited guests. 

SD IR TIO., 0 «1 <i0< neon caconnnsianabaedmnndiia 40 There was none of the gradual increase of speed char- 

or acteristic of the steam locomotive. A test was made 

oe a Parts. | of a load of 175 tons, equal to a train of seven cars, but 

” malkonteen eee. Ct ee eaeneoe . = the ease of starting and the speed obtained showed 

Potaesium chlorate... es, a [that @ load of three or four times as great could be 

or: easily drawn. A speed of more than 50 miles an hour 

Parts. | Was obtained, and for a part of the distance it was es- 

Dh BEI crcsace 20 5 cccvnndegepsctdentssecetets 4 timated that the train made at times the enormous 
eee gy Poprmenimnnemeare-s orenroowrsigeeny crore restate . speed of 80 miles per hour. A hot box prevented a 
Strontium nitrate, faced Lye yer e greater increase of speed. When the train was making 


A little charcoal or lampblack makes it burn quicker. 





80 miles an hour there were still five notches left in the 





“controller” in the motor, so if the additional current 
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had been applied, it is thought that a speed of 90 miles 
an hour might have been obtained on the level 


stretches. 
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The New Atlantic Steamer St. Louis, 

The St. Louis finished her second voyage at New 
York on June 22, 1895, completing the passage from 
Southampton in seven days, seven hours and eleven 
minutes. The outward passage was made in seven 
days, three hours and fifty-three minutes. When tbree 
days out from Southampton, while proceeding in the 
face of a heavy wind, the ship would not respond to 
her rudder. An inspection was quickly made of the 
machinery, which was found to be working perfectly. 
The hand steering apparatus had been used, and that 
was tested, but the St. Louis would not respond; a 
sailor was sent over the stern to see what was the trou- 
ble. He discovered at a glance that the bracing plates 
of the twenty-seven ton rudder had broken and that 
the fracture extended diagonally upward from the 
pintle of the rudder; there was therefore no leverage 
for the steering gear and the ship was practically help- 
less as far as her rudder was concerned. The captain 
and chief engineer decided that the twin screws should 
be used to guide the vessel, so they shifted the action 
of the port and starboard engine as the course demand- 
ed and the St. Louis forged ahead with little diminished 
speed. The accident was due to a hidden flaw in the 
steel of which the rudder was made. The rudder was 
taken off when she reached her dock and that of her 
sister ship, the St. Paul, was substituted, the work be 
ing quickly done, and the St. Louis sailed on her third 
voyage on her schedule time, June 26. 








The Strangest Insect in the World. 

The aweto, as the Maoris or natives of New Zea- 
land call it, or Hipialis virescens, as naturalists term 
it, is found in New Zealand, and is a vegetable cater- 
pillar of from three to four inches in length, and, so 
far, science has not been able to say whether it is a vege- 
table or an insect. It is always found at the foot of 
large myrtle trees that have beautiful red flowers on 
their stems, and a beautiful creeping clematis as white 
as the snow. The Maoris call this tree by the name of 
rata. The aweto t-uries itself among the roots of the 
rata, afew inches below the ground, and there lives 
antil it is full grown, when it undergoes a most won- 
derful change. The spore of a vegetable fungus, 
termed by naturalists Sopheria robertsii, fastens itself 
to the neck of the caterpillar, just between Abo head. 
and the first ring, and then grows upwa the 
height of from six toeight inches. Many people assert 
that there is never more than one stem, but such is 
not the case, for some have been found with two 
stems, although very rarely. The stem shoots up out 
of the ground, above where the caterpillar is living, 
about two or three inches; below the earth it grows 
into the aweto, until it fills up every possible space 
within the outer skin without changing the form of 
the insect in the slightest way whatsoever, but sim- 
ply substituting a vegetable matter for animal mat- 
ter. Assoonas this takes place both the plant and 
the caterpillar become dry and hard and die, but re- 
tain exactly the same form as when alive. The whole 
has a brown color, and the insect appears a wooden 
caterpillar, with a huge horn standing up from the 
back of its neck. How the caterpillar manages to 
propagate its species no one can tell. Usually the 
caterpillar becomes a chrysalis, the chrysalis changes 
into a moth, the moth lays eggs, and these eggs again 
become caterpillars, and so on without stopping. 
Many reasons are given why the plant shoots up from 
the back of the neck of the aweto. One is that the 
aweto has a slimy substance oozing from its neck, 
which, while the aweto is boring at the foot of the 
rata tree for its only food, catches the seed of the fun- 
gus and holds it fast there till the latter begins to 
grow. When it has sucked all the vegetable life out 
of the aweto it must naturally die, for it finds no fur- 
ther nourishment. The aweto is often found in large 
numbers,—Public Opinion. 
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Relative Strength of Metal and Timber. 


Doctor Robert H. Thurston, in a recent article, dis- 
cusses various materials in which comparisons of inter- 
est are made. At the outset he gives the following 
generally accepted figures: Cast iron weighs 444 pounds 
to the eubie foot and a 1 inch square bar will sustain a 
weight of 16,500 pounds; bronze, weight 525 pounds, 
tenacity 36,000; wrought iron, weight 480, tenacity 
50,000; hard “struck” steel, weight 490, tenacity 78,- 
000; aluminum, weight 168, tenacity 26,000. We are 
accustomed to think of metals being stronger than 
wood, and so they are, generally speaking, if only 
pieces of the same size be tested. But let equal 
weights of the two materials be compared, and it will 
then be found that several varieties of wood will prove 
stouter than ordinary steel. A bar of pine just as 
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heavy as a bar of steel an inch square will bold up 
125,000 pounds, the best ash 175,000 and some hemlock 
200,000 pounds. Wood is bulky, It occupies 10 or 12 
times the space of steel. 
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A Petrified Tree. 
To the Editor of the ScrENTIFIC AMERICAN: 

I thought it might be of interest to inform you of 
the discovery of a petrified tree 165 feet under ground, 
at the Stolls City mines, eight miles west of this place. 
The tree was found under 100 feet of lead and zine 
ores and 65 feet of flint rock. The petrifaction is 
the best Ieversaw., The grain seems to be of a fine 
wood. Some think it mahogany, others walnut. 

H. G. Voor#IEs. 








Mt. Vernon, Mo., June 17, 1895. 








The Uncultivated Bast Fibers of the United 
States, 

As the indigenous or uncultivated species of plants 
producing bast fiber in the United States form an in- 
teresting group in the fiber series, and are the subject 
of constant inquiry, a report upon them by Mr. Chas. 
Richards Dodge bas recently been published by 
authority of the Secretary of Agriculture and dis- 
tributed by the department. 

For the most part, the species considered belong to 
three large families of plants: the Malvacem, of which 
the cotton plant is a member; the Asclepiadacea, and 
the Leguminose. The malvaceous species are the 
most numerous and possibly the most widely dis- 
tributed, their fiber possessing fair strength and com- 
paring with jute rather than with flax and hemp, 
though whiter in color than the former. These Mr. 
Dodge would consider as jute substitutes, while the 
species belonging to the two other families, and which 
yield stronger fiber, may be termed hemp substitutes. 
and are therefore more valuable. 

That these fibers are not employed commercially is 
due to several causes, one of the principal of which is 
the want of a satisfactory decorticating machine. 

The first of the malvaceous fiber plants mentioned in 
the report is the swamp rose mallow (Hibiscus mos- 
chentos), one of the commonest of mallows and found 
in many parts of the temperate United States. Ex- 
periments with this plant date back many years, and 
fifteen years ago it was the subject of renewed experi- 
ment in New Jersey, the advent of new machinery for 
cleaning bast calling attention to the plant and placing 
its cultivation for fiber among the possibilities. Sam- 
ples of fiber from the New Jersey experiments were 
considered not only as good as India jute, but as good 
as secondary grades of imported hemps. 

The plant that furnishes the “‘rozelle” hemp of the 
Madras territories belongs to the same genus with the 
above. It thrives in cultivation in Florida, will grow 
on quite poor land, but will not stand much frost. 
Scientifically, it is known as Hibiscus sabdariffa. 

Another malvaceous plant, which grows wild all over 
India, and which is common in Florida, is Urena 
lobata. The natives of India consider its fiber useful 
for manufacture into bagging and twine, and it is re- 
garded as a tolerable substitute for hemp. The fiber 
is described as very fine and strong, white in color, and 
a meter in length. 

Sida is still another genus of malvaceous plants 
whose bast is rich in fiber, that of 8S. rhombifolia being 
known as Queensland hemp. This species, the fiber of 
which is said to be easy of extraction and fine and 
strong, abounds in many portions of South America, 
and has been known as a weed throughout South 
Carolina for many years. Mr. Dodge’s conclusions re- 
garding the cultivation of the plant on American soil 
(based upon the results of limited experiment, how- 
ever) lead him to think that the plant is of too slow 
growth and the stalks too small when grown to make 
it of commercial value as a fiber plant. 

The cotton plant of Southern agriculture (Gossypium 
herbaceum) also belongs to the Malvacea, and it may 
not be generally known that its stalks contain fiber of 
good quality. In the collection of fibers sent to the 
Paris Exposition of 1889 there was a fine example of 
the fiber of the cotton stalk, from a plant grown in 
Georgia, prepared by the American Consolidated Fiber 
Company from a green stalk sixty days from date of 
planting. In the letter of transmittal it was stated 
that “the fiber is not only good for thread, but for a 
thousand other purposes. It is a splendid fiber for 
paper also, as it will not tear as easily as that made 
from wood pulp or rags.” 

The okra (Abelmoschas esculentus) has long been 
regarded as a fiber plant of value in India and other 
countries, though the production of its fiber has never 
assumed commercial importance. The plant is a native 
of the West Indies, but has been enltivated from early 
times in the Southern States for it pods, which form a 
useful article in the domestic economy. A few years 
ago okra attracted considerable attention as a possible 
fiber for Southern cultivation, and a large correspond- 
ence with the department resulted. As is frequently 
the case, however, the value of the plant and the ease 
of its cultivation for fiber were very much overstated, 
and subsequent experiments did not substantiate the 
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to our own, but to other countries, and the 
weakness of the fiber compared with jute, I conclude,” 
says Mr. Dodge, “that the cultivation of the okra 
plant for its fiber cannot be made a paying industry in 
the United States.” 

A very common malvaceous plant that has been cul- 
tivated experimentally in the United States, where it 
is everywhere common as a weed, is the Indian mallow 
(Abutilon avicennez). The fiber of this plant is kuown 
in South American countries as cahapihia. Its Chinese 
name is ch’ing ma, and it has been exported to Eng- 
land under the common name of jute. It has been 
called also Abutilon jute, and the name American jute 
was once applied to it in this country. The plant pro- 





and white, and the ligneous body gives more cellulose 
for paper stock than any other species. The fiber 
takes dye readily, and an advantage is claimed in this 
respect over Indian jute, which is antagonistic to cheap 
bleaching and dyeing. The fiber was once classified in 
value between Italian and Manila hemp, but it will 
not grade so high, it coming nearer to jute, as is proved 
by its being sold as a variety thereof. 

The milk weed family, the Asclepiadaceaw, contains a 
large number of fiber-producing plants found in vari- 
ous parts of the world. The several species found in 
the United States all possess a fibrous bark, and bear 
seed pods filled with silky hairs resembling thistle 
down. 

The most important species, viewed as a fiber plant, 
is Asclepias incarnata, or swamp milkweed, which 
abounds from Maine to Minnesota and southward to 
Louisiana. The fiber of this plant was well known to 
our Indians, who used it for making bow strings. 

Samples of fiber from the plant having been submit- 
ted to the department were found to be light gray in 
color, much finer than hemp as usually prepared, soft 
and glossy, and of greater strength than the majority 
of bast fibers of wild growth ia the United States, 

Mr. Dodge thinks that the plant promises better re- 
sults than any of the indigenous species above con- 
sidered. If it will thrive upon waste lands where no 
other crops will grow, as it is said that it will, it has to 
that extent an advantage over hemp, considering the 
strength of the fiber to be fully equal to that of the lat- 
ter. As to the value of the fiber in manufacture, Mr. 
Dodge can make no positive statements further than 
that samples of binding twine examined were found to 
be strong and good. As the fiber resembles hemp, 
there is little doubt that it could be employed in all 
uses to which the latter may be applied. 

The commonest and best known species of milk weed 
is the Asclepias cornuti, which is found in Canada, 
grows over a wide section of the United States, and is 
well known in portions of South America and the Old 
World. The culture of the plant is said to be attended 
with little difficulty, as it generally thrives on poor 
soil, and, like the former species, is perennial. The 
only portion of it of which practical use can be made 
is the bast, which furnishes quite a long, glossy fiber 
that is strong and durable. Early authorities have 
given this fiber a place between flax and hemp, and it 
has been claimed that the yield is about equal to the 
latter. 

Dr. Masters states that “its excellent fiber is woven 
into muslins, and in some parts of India is made into 
paper.” 

The fiber forms a good paper material and, doubt- 
less, might be cultivated with profit for this purpose, 
if for no other. 

A French firm has used the silk-like filaments of the 
seed vessels by mixing 20 per cent of the material with 
80 per cent of wool, the fabric being called “silver 
cloth.” The substance could not be used alone, as the 
cells are so smooth that they have no felting property, 
and therefore will not hold together and cannot be 
spun. They possess little strength, and can be con- 
sidered only as ‘‘down,” useful for no purpose but 
wadding or for stuffing pillows. 

The family Leguminos# contains many species of 
plants that yield a strong bast fiber, some of the foreign 
species having a known commercial value. In ourown 
country, the single genius Sesbania of this family has 
attracted attention as a fiber producer. Specimens of 
the straight stiff canes of 8. macrocarpa, or wild hemp 
of the Colorado River region, have been sent to the 
departinent at different times in the past twenty years, 
The fiber of the department museum samplc is three or 
four feet long. The filaments as extracted are exceed- 
ingly coarse and resemble flat ribbons of fiber, uncom- 
monly white and lustrous, and clear and smooth to a 
remarkable degree. Single filaments are quite strong, 
but when several are twisted together they lose part 
of their strength, a defect sometimes observed in bet- 
ter fibers. The fiber is sufficiently strong for small 
cordage for ordinary use, though too coarse for fish 
line or twine, as roughly prepared. Among the manu- 
factures for which it has been claimed that it is fitted 
are wrapping, writing, and bond papers, twine and 
cordage, sacking, overall stuff, and Irish linens. The 
Indians of the West work it into nets and fish lines. 

Having noticed the more important species of uncul- 





claims made for the plant. “ From a careful considera- 
tion of the subject in all its details, not only as relates 





tivated bast fibers, it remains to mention a few forms 
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of less importance that have been the subject of occa- 
sional inquiry or of limited experiment. 

The Indian hemp (Apocynum cannabinam) has from 
early times been regarded as a useful fiber plant by 
certain tribes of our Indians, who manufacture from it 
bags, mats, baskets, belts, twine, fish lines, and nets. 
The fiber is easily separated from the stalk, and, when 
cleaned, is quite fine, long and tenacious. In color it 
is light cinnamon, though finely prepared specimens 
are creamy white and remarkably fine and soft. The 
fiber will rank with that of Asclepias for strength, and 
is readily obtained, since the stenis are jong, straight, 
smooth and slender. Although paper has not been 
made of it, it could doubtless be used for that pur- 





duces an abundance of fiber, which is strong, glossy, | pose. 


Urtica gracilis, one of the stinging nettles, abound- 
ing throughout the United States and Canada, pos- 
sesses a good fiber in its bast. A few years ago it at- 
tracted attention in Minnesota, and an attempt was 
made to reduce the fiber, but the experiment was inter- 
rupted before completion and no report could be 
made. 

Another of the nettles, Laportea canadensis, pro- 
duces an average quality of fiber, samples of which 
were received by the departmert from Kansas in 1899. 

Several years ago the stalks of the common burdock 
(Arctium lappa) were the subject of experiment in 
Illinois, with the object in view of producing a fiber 
material suitable for binding twine. The fibers in the 
samples submitted to the department were found to be 
harsh and wiry, very brittle, and to possess little 
strength. Fiber plants of this class have no value in 
the industrial economy, the fibrous material in their 
bast being too inferior ever to be used in manufacture 
where so many other better fibers are obtainable, and 
possibly at less cost. 

Another form of fibrous material that has been em- 
ployed to a certain extent in the coarsest of manufac- 
tures are the tree basts, or the fibrous inner bark of 
such trees as the linden and cypress. The linden trees 
are familiar in our public parks and gardens, where 
they are cultivated for adornment, though as lumber 
they are known as basswood. Tilia americana is the 
American species, while T. europma is that of the Old 
World. The inner bark of the former is not utilized, 
as far as Mr. Dodge is aware. although the bast of the 
latter is much employed in Russia in the manufacture 
of an exceedingly coarse kind of rope for making the 
matted shoes worn by the peasants, and also for the 
manufacture of the mats which are used to a consider- 
able extent by furniture dealers for packing. The 
American species was the wigobimizh, or “tying bark 
tree,” of the Algonkin Indians, who used the bast for 
making ropes, thread, and coarse clotb. 

The Southern cypress, Cupressus thyoices, hasa very 
tenacious inner bark that can be readily peeled in long 
strips. It is not likely to come into use industrially in 
this country, although worthy of notice. 

The wahoo (Ulmus alata) is an elm that abounds in 
the hummock lands of middle Georgia. The bark is 
very tough, and, when stripped from the tree and 
steeped in water for several weeks, becomes quite 
pliant and is said to make excellent horse collars. 

Finally, the leather wood (Dirca palustris), of rich, 
damp woods from New Brunswick to Minnesota and 
Missouri and south to the Galf. has a fibrous bark 
which is remarkably tough and which was used by the 
Indians for thongs and by country people for ropes, 
whence the popular names of leather wood and rope 
bark. 





The Bicycle Hump. 

“This protestation against the ‘bicycle hump,’” 
said an old rider to me, “‘is very funny. As a matter 
of fact the man who bends over is not ‘humped,’ but 
the fellow who undertakes to sit up straight is round 
shouldered,” 
“Watch a rider coming head on,” he continued, 
“and vou will think the one leaning over the bars is 
‘humped,’ while the other classappears straight. But 
when they pass and you get the rear view you find the 
back of the stooped fellow is straight, the bend being 
at the hips, the shoulders being pushed back square by 
the weight resting on the rider’s hand, resting on top 
of the bar. 
“The rider who tries to sit straight reaches under 
the grips and by pulling draws his shoulders together, 
craw ping his chest.” 
I looked for myself and found the statement of my 
friend to be true. Look for yourselves: you will be 
surprised.—Bicycling World. 

(a HO 
On the railway bridge of the Chicago & Northwestern 
Railroad in Milwaukee, Wis., a gas engine has been 
installed by Mr. E. C. Carter, principal assistant en- 
gineer of the road, to operate the draw bridge. It 
performs its work in a most satisfactory manner, and 
it would appear that this kind of power is particularly 
adapted for such work. It is cleaner than a steam 
engine and the fuel is obtained by simply piping city 
gas to the central pier of the bridge, while with a 
steau) engine coal must be delivered on the bridge and. 





a large amount of ash removed. 
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RELICS OF A CUBAN INSUERECTION. 

A recent number of La Ilustracion Espafola y 
Americana contains a number of engravings of scenes 
in the vicinity of Manzanillo, whichis in the eastern 
part of the island of Cuba, and the scene of the pres- 
ent hostilities. It was in this part of the island that 
the former revolation of 1868 took place. During the 
fighting which then occurred, the Spanish troops 
burned down the buildings pertaining toa large sugar 
estate known as the Ingenio de la Demajagua. 
Among the ruins left upon the ground was a large gear 
wheel and a fly wheel. These are shown in our en- 
graving as they now appear after a lapse of twenty- 
five years, during which time a jaguey tree has sprang 
up between the spokes of the gear wheel and has as- 
sumed the large proportions represented in our en- 
graving. The growth of this tree gives some idea of 
the Caban flora and the rapidity with which it springs 
up and spreads over the 
ground. According to our 
contemporary, the present 
uprising of the Cubans is 
making extensive progress. 
A large portion of the 
eastern section of the is 
land is already in the 
hands of the revolution- 
ists, and it is doubtful 
whether the Spanish gov- 
ernment will be abie to 
bring in troops enough to 
overcome the patriots. 
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Brine for Removing 

Snew and ice from 

Rallis. i 

The repeated demands 
by managers for a brine 
in place of salt resulted in 
President Fitch, of the 
Bay City, Mich., trolley 
road, making a series of 
experiments covering 
many months and which 
were at last successful in 
producing cheapiy a 
method of compounding a 
highly concentrated clear 
salt liquor with specific 
gravity greatiy in excess 
of water, and which is ab 
solutely free from deposit 
or sediment, is no more ex- 
pensive in first cost than 
salt, but can be applied 
with less trouble and ex 
pense, and is very much 
more economical in use, 
wastage being almost 
wholly saved. The basis 
of the triple chlorides, as 
President Fitch names the 
liquid, is natural salt 
water as pumped from his 
salt wells, with a mechan 
ical and chemical treat 
ment. it will not freeze 
even at 20° below zero and 





has avn immediate action 
when applied, its pene- 
trating effects being very 
much greater than dry 
salt or the brine formed 
from salt melting on track 

During the past winter 
the triple chlorides was 
used on several street rail- 
ways with surprising and 
highly gratifying success, 
and these roads are so 
thoroughly convinced of 
its superior advantages 
they have abandoned salt 
and will ase the brine ex 
clusively in future. The method of its application 
wili at once suggest itself to every manager. For 
curves, crossings and switches the brine is applied by 
the aan whose duty it is to sweep these points, pour- 
ing the brine from a common sprinkling can with a 
small spout nore just as he uses water in summer. 

if mach is used at any special points a barrelfal can 
be set out in any conveniept basement or vacant place, 
as the brine will not evaporate in cold weather. 

For main line tracks a emall tank or keg can be set 
on the front platform and the brine fed to the rail by 
small iron pipes passing through the platform floor 
and reaching almost to the rails and discharging a 
stream from the size of a slate pencil up to any amount 
desirable, the flow being regulated by a cock. For 
very bad track and long distances, the sprinkling car 
ased during the summer is pressed into service, the | 
sprinkler heing removed or changed so as to dischange 
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effect on iron and copper bonds than salt, and 
the method will readily commend itself to mana- 


gers. 





Electric Lighted Buoys in New York Bay. 

Incandescent electric lamps on spar buoys have been 
experimentally used in New York Bay for several 
years, but an installation has now been completed 
which marks a considerable advance in maritime en- 
gineering and renders the entrance to New York Har- 
bor possible for the largest vessels at any hour of the 
night. Gedney’s Channel, which is the course taken by 
the transatlantic steamers, is only 1,000 feet wide, and 
while buoyed by day, became an impracticable course 
at night. It is now lighted by 10 incandescent lights 
of 100 candle power each, placed on the top of spar 
buoys on either side of the channel, forming a lighted 
avenue for the shipping. The lamps are mounted on 


/ 


a _— 


saw’ 6 D - 


RELICS OF A CUBAN INSURRECTION. 


50 foot cedar buoys which are shackled to 5,000 pound 
mushroom anchors, The cable is constracted of a cop- 
per conductor, insulated with gutta-percha, then bed- 
ded with jute and sheathed with an armor of hard 
drawn copper wires. This cable carries successfully, 
according to the Engineering Record, a pressure of 
1,000 volts alternating current under water for the dis- 
tance of 644 miles. The generating station is located 
about 2,000 feet back from the beach. The current for 
lighting the buoys is earried to the submarine cable 
through a lead-covered conductor laid in a creosoted 
subway 4 feet underground. The electric plant is in 
duplicate. The current is generated at 100 volts and 
is raised by a step-up transformer. All the high-ten- 
sion lines are either underground or in cables at the 
bottom of the sea, 
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ALUMINUM felloes in bicycles are regarded by some 


only upon the rails, The brine has less corroding | makers as an improvement on wood. 





















A New Quadruple Expansion Engine. 
Messrs. Hall and Treat announce, in the Sibley 
Journal of Engineering for April, “A New Quadruple 
Expansion Engine.” This machine, built for regular 
working at 500 pounds pressure, and with its boiler 
tested to 1300 pounds, has now been in operation in 
Sibley College, at Cornell University, for many 
mouths. It was designed by the authors of the paper, 
built by them in the shops of the college, and has 
since been tested under a great variety of conditions. 
The design was entirely original, although, of course, 
embodying the principles taught them in their college 
course, the one being a graduate of 93 and the other 
of '94, and both now candidates for advanced degrees, 
the one for a doctor’s, the other for the master's, de- 
gree in engineering. The valve gear is new and the 
invention of the builders of the engine. The propor- 
tions of the multiple cylinder system are those derived 
by application of their text 
book and lecture room 
work; and the engine as a 
whole is a success. The 
boiler has worked well and 
economically up to above 
600 pounds per square inch, 
and its waste heat is util- 
ized in the reheating ap- 
paratus of the engine and 
so thoroughly as to make 
the temperature of the 
chimney very low. The 
steel for “‘running parts” 
was obtained from the 
Bethlehem Iron Company 
and proves to be of very 
fine quality. Special de- 
vices have been required, 
in every direction, to make 
the operation of the ma- 
chine with such high pres- 
sure steam satisfactory and 
safe. Even the injector 
was necessarily recon- 
structed, as no. ordinary 
instrument would force 
water into the boiler 
against 600 pounds pres- 
sure. The figures reported 
for economy are something 
under 10 pounds of steam 
per horse power per hour, 
aud the best conditious of 
operation are not yet fully 
identified, though unques- 
tionably corresponding 
closely with the prelimi- 
nary computations of the 
designers. This figure is 
the lowest yet reported, 
even for engines of many 
times the size of that here 
described. It will require 
authoritative revision and 
eorroboration ; but there 
seems no reason to doubt 
its substantial accuracy, as 
the result of many engine 
trials under a great variety 
of conditions. If thus 
corroborated, it will stand 
as the “record of the 
world” for the nineteenth 
century. The thermody- 
namic consumption of this 
engine should be about 7 
pounds of steam per horse 
power per hour, exclusive 
of all thermal wastes, and 
this should be approxi- 
mated much more closely 
in engines of similar type 
built on a large scale. The 
figure attained is extra- 
ordinary, and almost in- 
credible, for a tnodel engine such as is described; yet 
it indicates a waste, by conduction and radiation, 
after all, of no less than twenty-five per cent of all 
heat sent to the machine from its boiler.—Science. 
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Manutacture of Great Guns, 

Seven 12 inch nickel steel tube army rifles have re- 
cently been completed at the Watervliet arsenal with 
a variation in weight between the lightest and the 
heaviest of only five pounds. The guns are forty feet 
long and weigh approximately 115,000 pounds apiece. 
Each has an inner tube over which a series of hoops 
are shrunk for nearly the entire length. Over these is 
a single jacket two-thirds the length of the gun, and 
over this again are shrunk more hoops. Aside from 
this large number of parts, the guns are turned on 
enormous lathes during certain stages of their manu- 
facture, and the close agreement of the entire lot is con- 
sidered a remarkable feat of accurate workmanship. 
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THE CASSEUIL DRAWBRIDGE. 

Drawbridges were in common use in the middle ages, 
and even the smallest castle was provided with one. 
The use of them was seemingly falling into desuetude, 
but for some little time past the exigences of modern 
communications have been leading engineers to bring 
them to the front again. In order to render the ma- 
neuver easy, an endeavor has been made to balance the 
flooring in all its positions. In the bridges of the mid- 
dle ages that we have just alluded to, this condition 
was rarely fulfilled, and, more correctly speaking, 
never was so abso- 
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cases similar bridges will find a practical and economi- 
cal application.—La Nature. 
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The Draught of Chimneys, 

Some chimneys are made smaller at the top than at 
the base of the flue; others are larger at the top; and 
still others are of uniform size throughout, according 
to the fancy of those who designed them, writes W. H. 
Wakeman in Power and Transmission. Those who 
advocate the first, claim that itis the most natural 
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way to build a chimney, and as the products of com- 
bustion ascend they 
become cooler, con- 





lutely. 

Poncelet, the cele- 
brated bridge build- 
er, occupied himself 
with this question. 
In 1810, Derche, 
anotherinvestigator, 
devised a counter- 
poise winding 
around a grooved 
wheel in spiral form. 
We may mention, 
further, a system 
due to Belidor. All 
these bridges were of 
wood. Since iron 
has entered into the 
construction of 
bridges, the system 
has become develop- 
ed. In 1856, a draw- 
bridge with a com- 
pensating balance 
frame was establish- 
ed upon the Haute Marne Canal in order to allow pas- 
sage to a railway. This work is known as the Marneval 
drawbridge. More recently, analogous drawbridges 
have been constructed over the Charleroi Canal, at 
Brussels. 

The drawbridge that we are about to describe is con- 
structed over the lower arm of the Drop, a tributary of 
the Garonne, near Caudrot (Gironde). The Drop, 
through its division into two arms, forms a very fertile 
island, whose various portions belong to persons who 
do not inhabit it on account of its low position, which 
renders it very easily inundated. The upperarm of the 
river, which alone is navigable in ordinary times, flows 
into the Garonne through a lock that no longer ope- 
rates when the water reaches a height of 15 feet above 
low water mark. The boats then take the lower arm, 
where they consequently navigate only very accident- 
ally and at high:water. Under such circumstances the 
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Fig. 1.—THE CASSEUIL 








bridge to be constructed would have had to be very 
high and would have required 
inclined approaches, whose 
cost would have taxed the 
fund disposable ‘out of all 
proportion. 

Mr. Clavel, government en- 
gineer, who has been at the 
head of the vicinal service of 
the Gironde for some years, 
and who, during his adminis- 
tration, has endowed the de- 
partment with several re- 
markable works, thought 
that the economical and prac- 
tical solution of the problem 
resided in the use of a draw- 
bridge. 

A project was drawn 
up in this direction which 
met with approval on every 
side. The work is now con- 
structed and is operating to 
the entire satisfaction of all 
interested. 

After this expose, and with 
a reproduction of two photo- 
graphs that show the bridge 
open and elosed (Figs. 1 and 
2), a technical description 
does not appear to us to be 
necessary, Let us merely add 
that the bridge has three 
spans, and that it is the one 
of the right bank that is mov- 
able, 

The boatmen themselves 
do the maneuvering when 
they wish to give passage to 
their vessel. Such maneuver- 
ing, however, is exceedingly 
easy, it being possible for one 
ian to lift the flooring by 
acting upon a chain attached 
to the free extremity of the 
balance frame, 

In this way the expenses of 
urveillance have been saved. 
Let us repeat that in many 
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sequently contract, 
and do not need as 
much space as when 
they commenced 
their ascent. Advo- 
cates of the second, 
while they admit 
that the gases con- 
tract on cooling, call 
attention to the fact 
that as the chimney 
is higher, the fric- 
tion of the contents 
increases rapidly, 
and so deem it ad- 
visable to enlarge 
area of the chimney 
or stack, as_ the 
draught is materially 
increased thereby. 
Those who are in 
favor of the third tell 
us that the contrac- 
tion of the gases and other products of combustion 
counterbalances the, friction, and so a flue of uniform 
size is correct. Each can show chimneys built accord- 
ing to their ideas which are doing good work, but it is 
ahard matter to show that the same draught could 
not be obtained with a chimney built according to 
another design, and until this is done the matter of 
which is the best must remain an open question. 
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THE ANNEALING OF ARMOR PLATES BY ELECTRICITY. 
BY W. W. HANSCOM, CHIEF ELECTRICIAN, UNION IRON WORKS. 

The nickel steel armor plates, as furnished the later 
vessels of the United States navy, are by the Harvey 
process hardened on the face to a depth varying from 
one-half inch to three-fourths inch. This face is such 
that it successfully resists the hardest steel drill that 
ean be made, and as it is required in the final location 
of the plate to drill and tap numerous holes in it, it 
was necessary during the hardening process to protect 
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9 





— 


the desired places by preventing the carbonizing ma- 
terial from coming in contact with them. The opera- 
tion was not entirely successful, however, as it was 
found upon trial that although a number of the places 
were sufficiently soft to be worked, others immediately 
alongside were as hard as the unprotected portions. 
A number of attempts were made to locally anneal 
these hard spots by means of the oxyhydrogen blow- 
pipe and other apparatus, the most successful being 

















Fig. 2.-THE DRAWBRIDGE OPEN, 


that offered by the Thomson Welding Company, of 
Lynn, Mass. It Was found impossible by al! other 
means than electricity to apply sufficient heat in a con- 
eentrated form to attain the desired results, as the large 
mass of metal surrounding conveyed the heat away as 
fast as it was supplied. One of the electric welding 
company’s annealing equipments has recently been in- 
stalled at the Union Iron Works, San Francisco, for 
annealing the armor plates of the battle ship Oregon, 
and the following is a description of the plant and its 
operation : 

The apparatus in general consists of an alternator, 
with its exciter,a regulating rheostat, a transformer 
annealer, and the engine for driving the same. The 
engine develops at 450 revolutions per minute 55 horse 
power. The alternator and exciter are of the well 
known commercial type; the 
former, of 40 k. w. capacity, 
has six coils on as many pole 
pieces, the windings being in 
two series of three in multiple. 
The armature is of the tooth- 
4 ed type, with six coils, con- 
nected in a multiple of three 
series of two, Itis wound for 
an output of 135 amperes at 
300 volts, when making 1,000 
revolutions per minute. A 
pulley on the end of the arma 
ture shaft drives the exciter, 
a D type shunt wound gene- 
rator of 100 volts, at 2,000 
revolutions per minute. Its 
terminals are connected to 
alternator fields through tise 
regulating rheostat, a eylin- 
drical frame, having German 
silver coils cut into or out of 
circuit by a contact arm on 


top. The coils are protected 
from mechanical injury by 
the wire gauze covering, 
which arrangement permits 


of a constant circulation of 
air. 

The transformer annealer 
is of the shell type, and con- 
sists of an outer core of lam- 
inated iron surrounding both 
primary and secondary coils, 
the former being wound on a 
form, and ineased inside the 
latter, which is a hollow cop- 
per casting made in haives to 
receive it, and then bolted to- 
gether, after which the re- 
maining space is filled with 
oil for insulation and as an 
assistance in conducting away 
the heat generated in the 
primary. The secondary coil 
has but a single turn, U-shap- 
ed; tothe ends of whieh are 
bolted various shaped copper 
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eontact pieces, which are hollowed and connected to a 
water circulation, thas preventing the heat of anneal- 
ing from reaching the coils. The yoke from which the 
transformer is suspended by two trunnions, as well as 
the afore-mentioned coutact pieces, permit of the 
transformer being swung into any desired angle, and 
brought against any part of plates already located. 

In the operation of annealing, the contact pieces are 
brought up against the brightened surface of the plate | other liquid in the interim. 
and wedged iuto position, straddling the spot to be| Activity of Animals.—In a recent number of Science 
annealed, after the regular rheostat has been adjusted | Mr. Stewart gives the results of some interesting ex- 
to a point reducing the primary current toa minimum. | periments upon the activity of animals that were made 
The distance between the contact pieces for a hole % | upon rats, mice, and squirrels inclosed in circular 
of an inch in diameter is 1% inches. When the con-|cages so arranged that every motion of the occupant 
tact is established between contact pieces and the | caused the cage to revolve. An automatic apparatus 
plate, a slight humming noise notifies the operator, | permitted of registering the motions of the cage and 
and the primary current is gradually raised to its |of consequently ascertaining the periods of rest and 
maximum. A bright red spot then appears under each | activity of the animals. Rats and mice divide their time 
contact piece. The intense local heat at these spots | into twelve hours of rest and twelve of intermittent 
causes the plate to expand outwardly in the direction | work during the night. During the period of work, 
of least resistance, forming slight mounds, from which | the intervals of activity rarely exceed one hour, and 
cireles of a gradually changing color slowly approach |are separated by intervals of rest of a nearly equal 
the center. The primary is kept up till the plate has|duration. In winter the squirrel works almost con- 
become sufficiently heated to char or even ignite a pine | tinuously from twenty minutes to two hours in the 
stick held against it, and is then gradually decreased, | morning, and sometimes a little in the evening also, but 
till it has again reached the minimum. | during the balance of the time it remains at rest. 

The first or heating period requires about three | The food has a marked influence-upon the daily ac- 
minutes, daing which the secondary current has | tivity. As a general thing, the richer this is in protein, 
reached from 3.500 to 6,000 amperes at four volts. The | the greater is the activity. Fatty substances have a 
second or cooling period requires from ten to twelve | contrary effect. They reduce the activity of mice from 
minutes, in order to permit the sudden chilling of the | six to eight hours to a few minutes of work aday. In 
spot due to the surronnding mass of metal, and to in-| order to ascertain the influence of alcohol there was 
sure a perfect anneal. The plate at the spot of an- ‘given to four rats fed upon dry grain some of this liquid 
nealing presents a dark blue color, elliptical in shape, | at proofs varying from 5 to 60 per ceut, instead of 
with a major axis of 4inches and a minor axis of 244 water. This treatment, kept up for fifty days, showed 
inches, and is very readily drilled and tapped. | no uniform effect of the alcohol. 

The cut shows the annealer at work ona 17ineh;| Ali the animals experimented with did more work 
plate for the Oregon’s 18 inch barbette. A portable | when the barometric pressure was high. 
drill press driven by a direct current motor is shown| Animals in Sterilized Air.—By keeping animals in a 
in the background, ready to drill the holes as fast as | specially devised apparatus designed to supply them 
the plate is annealed. 
shown in the lower right hand corner. Four wires are | feeding them with food as far as possible free from 
led from alternator and exciter to a convenient spot, | bacteria, Dr. J. Kijanozin, of the University of Kieff, 
and connected to annealer and regulating rheostat | has been able to ascertain that there was a remarkable 
through a flexibie four-wire cable. | decrease in their assimilation of nitrogenous matter. 

in conclusion, the writer wishes to tender his thanks |The reason suggested is that micro-organisms, when 
to Mr. W. 8. Garton, of the Thomson Welding Com-| present, aid in the decomposition and peptonizing of 
pany, for information in regard to the apparatus, and |the nitrogenous matter in the intestine, and it is 
also to Mr. Ratto, photographer of the Union Iron | thought that were the removal of all the micro-organ- 
Works, for the photograph herewith presented.—|isms from the intestine possible, the decrease in the 
Pacific Electrician. assimilation of nitrogen would be still ter. The 
animals also lost weight more qui¢ktiv t tinder 

Naturet | mal conditions, and excreted more nitrogen and carbon 

Singular Case of Commensalism.—A singular case of | dioxide. In a number of cases the animals died a few 
commensalism, says the Revue Encyclopedique, has | minutes, hours or days after the beginning of the ex- 
just been made known by Mr. Gadeau de Kerville. It | periment, and as yet it has not been possible to assign 
coneerns the young of the marine fishes called false | any cause for this result. 
mackerel, which are almost always found in company| The Poison of the Ornithorhynchus.—The hind feet 
with the large medase known as rhizostomes. These | of the ornithorhynehus, “the mole with webbed feet 
young fishes swim parallel with the long axis of the | and the bill of a duck” that puzzed zoologists so much 
jeily fish and in the same direction asthe latter. They /|for a long time, are provided with a solid spur con- 
remain above, beneath, and behind the animal, but ‘nected with a gland. Have we here a poison gland ? 
never advance beyond its umbel. It frequently hap-| From some apparently trustworthy accounts that have 
pens that some of them introduce themselves into the | reached him, Mr. Stewart thinks we have. This gland” 
cavities of the jelly fish, and are then visible from the/|is at least venomous at a certain season. A dog was 
exterior, owing to the transparency of the host. Some-| wounded by one of these spurs three times, and the 
times the school of fishes wanders a few yards away from |symptoms the first time were those of pain and 
the medusa, but, at the least alarm, immediately re- | somnolence, but there were no convulsions, titabations 
turns with great rapidity to oecupy its former position. |or trembling. Upon the two other occasions, the symp- 
it is evident that the medusa very efficaciously pro-|toms were less pronounced, and even null, thus indi- 
tects the voung fishes by means of its innumerable | cating habituation. The poison has proved mortal to 
stinging capsules. This is demonstrated by the fact | the dog in four cases, but in man the symptoms dis- 
that when the fishes become larger they no longer pro- | appear without causing death. 
tect themselves by accompanying the medusa. Evolation among Plants.—At a recent miteting of 

Preserving Sea Weeds.—The following recipe is| the Massachusetts Horticultural Society, Prof. L. H. 
recommended by Dr. J. P. Lotsy for preserving ex-| Bailey read a paper upon “ Experimental Evolution 
amples of Floridem for microscopic examination : “The | among Plants.” The speaker prefaced his remarks by 
specimen is first laid in a 1 per cent solution of chrome | saying that all thoughtful persons are now evolution- 
alum in sea water and kept there fora period varying | ists, whether they know it or not. They believe in 
from ove to twenty-four boars. according to the size | some kind of a transformation of species in the same 
and texture of the species. The chrome alum is then | way that they believe in the gradual unfolding and 
completely washed out and the specimen placed in a | growth of human institutions. 
mixture of 5 ccm. of 96 per cent alcohol in 100cem, of| Prof. Bailey then proceeded to considet the ques- 
water and vigorously stirred. The amount of aleohol | tion: Do new species originate now? The notion that 
is then inereased by inerements of 5 cem. every quarter | a species, to be such, must have originated in Nature’s 
of an hour aatil it amounts to 30cem. The specimen | garden and not in man’s has heen left over to us from 
is then removed and placed in a mixture of 25 per cent | the last generation—it is the inheritance of an acquired 
alcohol in distilled water, and the quantity of aleohol|character. Ray appears to have been the first to use 
again increased in the same way, till it amounts to 50| the word species in its technical natural history sense, 
eem. aleohoi to 100 eem. of water. The same process | and the matter of origin was an important factor in his 
is again repeated with 50, 60, 70, 80, and 90 per cent so- | conceotion of what a species is, Linneweus said: We 
lutions of aleshol in distilled water; the specimen be-| reckon as many species as there were forms created in 
ing finally preserved in the last.” the beginning.” Darwin elaborated the new concep- 

Resistance of Vertebrates to Thirst.—The camel is | tion that a species is simply a congregation of individ- 
the animal that is oftenest mentioned as an example | uals that are more like each other than they are like 
of one in which thirst is the longest endured. Bat Mr. | any other congregation, and declared that one new 
8. M. Gorman, of Cambridge, Mass., writes to Nature | variety raised by man will bea more important and 
that more striking cases of prolonged endurance are |interesting subject for study than any more species 
found in a number of small rodents that inhabit the | added to the infinitade of already recorded ones. The 
arid plains in the vicinity of the Rocky Mountains, | old naturalists threw the origin of species back beyond 
These animals live for weeks and months without meet-| known causes, while Darwin endeavored to discover 
ing with a single drop of water. The sand is torrid, | their origin; and it is significant that he set out with- 


This is not the result of observation solely, for direct 
experiment has been made. Some common mice were 
put apart on the first of last October in cages in which 
they received nothing but perfectly dry food, such as 
Indian corn and grass seeds. On the seventeenth of 
January they were in perfect health and seemed as if 
they would continue thus for a long time, although 
they had not received a single drop of water or of any 
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The regulating rheostat is | with air in an absolately sterilized condition and also | 








out giving any definition of what a speciesis. It isim- 


the entire vegetation is burned up, and yet they resist, 
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portant, when we demand that a new species be cre- 
ated as a proof of evolution, that we are ourselves open 
to conviction that the thing can be done. The fact is 
that the practice of systematic or descriptive botany is 
at variance with the teachings of evolution. Every 
naturalist now knows that Nature does uot set out to 
make species. She makes a multitude of forms which 
we, merely for purposes of existing methods of botani- 
cal description and nomenclature, call species. 

The speaker then proceeded to show that there has 
been as wide a variation in very many garden plants 
as there is between accepted botanical species of the 
same genus, 

Species making forever enforces the idea of the dis- 
tinctness and immutability of organic forms, but study 
of organisms themselves forever enforces an opposite 
conception. The intermediate and variable forms are 
perplexities to one who attempts to describe species as 
so many entities which have distinct and personal attri- 
butes. So the garden has always been the bugbear of 
the botanist. Even the lamented Asa Gray declared 
that the modern garden roses are ‘too much mixed by 
crossing and changed by variation to be subjects of 
botanical study.” He meant to say that the roses are 
too much modified to allow of species making. The 
despair of systematic botanists is the proof of evolution. 

If species are not original entities in nature, then it 
is useless to quarrel over the origination of them by 
experiment. All we want to know, as a proof of evo- 
lution, is whether plants and animals can become pro- 
foundly modified under different conditions, and if 
these modifications tend to persist. Everyone interest- 
ed knows, as a matter of common observation and 
practice, that this is true of plants. He knows that 
varieties with the most marked features are passing 
before him like a moving panorama. He knows that 
nearly every plant which has been long cultivated has 
become so profoundly and irrevocably modified that 
people are disputing as to what wild species it came 
from. Consider that we cannot certainly identify the 
original species of the apple, peach, plum, cherry, 
orange, lemon, wine grape, sweet potato, Indian corn, 
melon, bean, pumpkin, wheat, chrysanthemum, and 
nearly or quite a hundred other common cultivated 
plants. It is immaterial whether they are called species 
or varieties. They are new forms. Here is the experi- 
ment to prove that evolution is true, worked out upon 
a scale and with a definiteness of detail which the 
boldest experimenter could not hope to attain were he 
to live a thousand years. The horticulturist is the 
only man in the world whose distinct business and pro- 
fession is evointion. ‘He of all other men has the ex- 
perimental proof that species come and go. 

Formation of Secretions in Plants.—Dr. A. Tschirch 
announces, in the Botanisches Centralblatt, the re- 
markable discovery that in all normal cases which he 
has been able to examine the formation of a secretion 
it is a function, not of the protoplasm, but of the cell 
wall. In schizogenous passages the secreting cells 
which clothe the canal contain a resinogenous layer, 
which is often vacuolar; in schizo-lysigenous cavities 
the secretion is formed in peculiar caps of cell wall be- 
longing to the cells which inclose the space. In the 
oil glands of the Labiat#, Composite, ete., it is pro- 
duced entirely in a subcuticular layer of the cell wall, 
and this is the case also with the papill# which project 
into the intercellular spaces of the rhizome and base of 
the leaves in Aspidium filix-mas, and in many, if not 
all, extra-floral nectaries, the secretion lifting the 
cuticle off from the palisade-like secreting tissue. In 
all stigmas examined by the author, the secretion is 
formed in the subcuticular mucilaginous layer of the 
papille, into which the pollen tube makes its way. 
Similar observations were made on the oil of oil glands 
and on the resin which is formed in the duramen of 
trunks. But, although the secretions are formed in 
the cell wall, they are never produced by metamorpho- 
sis of the substance of the celluloseitself. Dr. Tschirch 
ascribes to all resins a uniformity in chemical compo- 
sition, regarding them as compounds of aromatic acids 
with a peculiar group of alcohols which he calls 
resinols. 





—— eee ——SsS— 
Tests of the Maxim Gun. 

The light weight, rapid fire Maxim gun, though not 
new, has been greatly improved of late and in its pres- 
ent form was given a comprehensive series of tests at 
Sandy Hook on June 8, The gun weighs, packed in 
its case together with all its extra parts and mechan- 
ism, only 45 pounds, and is easily carried on a soldier’s 
back. When in use it stands uponatripod. The 
cartridge contains 28 grains of smokeless powder and 
a ball of 0302 caliber, and a rate of from 600 to 770 
shots a minute is claimed at 3,200 yards effective 
range. A range of only 500 yards was selected for the 
test. The gun was taken from a man’s back, assem- 
bled and fired in 58 seconds. About 500 shots a min- 
ute were fired and no attempt was made to greatly ex- 
ceed this rate. In the breakdown test an essential 
part of the mechanism, supposed to have been broken 
by a shot, was taken out and replaced by a new one 
in 26 seconds. The barrel was changed in 1 minute 
and 123 seconds. 
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THE FOUNTAIN AT GENEVA. 


Our engraving represents the fountain that the 


The New European Ship Canals. 


municipality of Geneva has recently established at the the Manchester Canal in England having now been 
entrance of the port of that city, at the extremity of | followed by the practical completion of the Baltic and 
the south jetty. This is certainly the largest fountain | North Sea Canal in Germany, a review of some of the 
that exists upon the surface of the globe, since it is no salient features of these important works is opportune. 
less than three hundred feet in height. It may be While they possess many points of similarity, they 
seen from a great distance, in clear weather, detaching present marked differences in the purposes they are 
itself like a great white sail flapping through the intended to serve. 


effect of the wind. 

The city of Geneva possesses a most complete distri- | 
bution of water under pressure, the motive power for 
which is obtained from an artificial fall established 
upon the Rhone at the point of the lake. The water 
for domestic purposes and for the running of certain 
motors is raised to a height of 215 feet above the level 
of the lake. For the distribution of motive force, it is 
raised to a height of 460 feet. The reservoir is an open 
air one, and is situated upon the top of Bessinges, at | 
a distance of three miles from the turbine building. 
A very ingenious regulator, invented by Mr. Turret- | 
tini, assures the uniformity of pressure in the) 
piping. 

The length of the first pipe line is about 40 miles, 
and that of the second about 60. It is with this latter 
that the fountain conduit is connected. The latter is 
set in play only on Sundays. It is sometimes set in 
operation also on week days, in the evening. Instead 
of a single jet of great height, several are then utilized 
that do not rise so high. Powerful electric light pro- 
jectors, placed in a structure near by, brightly illumi- 
nate them with their rays of varied colors, which 
transform them into a luminous fountain of the 
most beautiful aspect.—La 
Nature. 

Safer Than Lightning Rods, 

Each day adds some new 
virtues to the long list of 
those already credited to the 
pneumatic. The latest of 
these is that the wheels of a 
bicycle being encircled by a 
band of India rubber and 
dry air—which is a perfect in- 
sulator — the rider is com- 
pletely insulated from the 
earth, and, consequently, is 
impervious to the attacks of 
the electric fluid. Thus, day 
by day it becomes more and 
more a fact that life without 
a pneumatic tire is neither 
safe nor worth having. Any 
one who suffers from nervous- 
ness during a thunder shower 
has now only to go into a 
barn or the cellar and seat 
himself apon the saddle of a 
pneumatic-tired bicycle to be 
perfectly safe from lightning 
stroke. As the chances of a 
man on a bicycle being struck 
by lightning have been care- 
fully caleulated to be about 
one in a billion, the Wheel 
adds, there will, of course, be some pessimists who will 
deny that this newly discovered virtue of the pneu- 

itie as a lightning insulator amounts to very much. 

——— +e eee 
Ancient Glass, 





| 
, to sea and is intended to meet the needs of commerce 
by shortening a route which is not, however, one of 
the highest degree of importance. Taking advantage 
of the fact that the Gulf of Corinth, lying in a general 
| easterly and westerly direction, neariy separates Greece 
into two parts, this canal pierces the narrow Isthmus 
of Corinth and thus furnishes a passage from the Gulf 
‘of Corinth on the west to the Gulf of Aigina on the 
east. It thereby shortens the sea route from the west- 
ern Mediterranean and from the Adriatic to the sea- 
ports of Eastern Greece, Turkey, Asia Minor and the 
Black Sea. The distance saved differs considerably in 


different cases, depending upon the ports of departure 


and destination, but is not more than 185 miles in any 
case. This canal is about 4 miles in length and has a 


and being faced with masonry to a height of several feet 
above the water level. The minimum depth is 26 feet. 
The axis practically follows a straight line which 
passes through a low country toward either end, but 
in the middle portion eneounters a rocky ridge, neces- 
sitating a cut about 260 feet deep in one part, The 








THE GENEVA FOUNTAIN. 


total quantity of earth and rock removed is estimated 
at 11,500,000 ec. m. Breakwaters and artificial harbor 
works have been found necessary at both entrances. 
A high bridge. carrying the Pireus & Peloponnesus 
Railway, crosses near the western end. The canal is 





The glass blowers of ancient Thebes are known to 
have been as proficient in that particular art as the 
most scientific craftsman of the same trade of the pres- 
ent day, after a lapse of forty centuries of so-called 
“progress.” They were well acquainted with the art 
of staining glass, and are known to have produced 
that commodity in great profusion and perfection. 

Rossellini gives an illustration of a piece of stained 
glass known to be 4,000 years old, which displayed art- 
istic taste of high order, both in tint and design. In 
this case the color is struck through the vitrified struc- 
ture, and he mentions designs struck entirely in pieces 
from 14 inch to % inch thick, the color being perfectly 
incorporated with the structure of the piece, and 
exactly the same on both the obverse and reverse 
sides, 

The priests of Ptah at Memphis were adepts in the 
glassmaker’s art, and not only did they have factor- 
ies for manufacturing the common crystal variety, 
but they had learned the vitrifying of the different 
colors and the imitating of precious stones to per- 
fection. Their imitations of the amethyst and of 
the various other colored gems were so true to na- 
tare that even now, after they have lain in the des- 
ert sands from 2,000 to 4,000 years, it takes an expert 
to distinguish the genuine articles from the spurious. 
It has been shown that, besides being experts in glass 
making and glass coloring, they used the diamond in 
cutting and engraving glass. In the British Museum 
there is a beautifal piece of stained glass, with an en- 
graved emblazonment of the monarch Thothmes ITI. 


lighted at night by electricity. 

The formal opening of the Corinth Canal, which 
took place in August, 1893, marked the final achieve- 
ment of a scheme dating back in one form or another 
to ancient times. The work as completed follows 
closely, in some parts at least, the line of a similar 
undertaking on which much labor was expended in 
the time of Nero. The modern project dates back to 
1881. Work began in 1882 and was prosecuted vigor- 
ously for some years, but in 1889 ceased for a time 
owing to lack of funds.. The enterprise was afterward 
taken up by a new company, the Société Hellenique 
du Canal de Corinthe. Work was resumed in 1890 and 
carried to a successful conclusion in 1898. The total 
cost was about $13,000,000. The lease held by the 
present company is to continue in foree for 99 years, at 
the end of which period the canal is to become the 
property of the Greek government on the payment of 
$1, 000, 000. 

Turning now toa much larger and much more costly 
work, the Manchester Ship Canal, special mention 
should be made of the fact that the main purpose 
served by this great artificial waterway is to give deep 
draught vessels direct access to the important manufac- 
turing city of Manchester. Formerly it was necessary 
to depend chiefly upon the shipping facilities afforded 
by Liverpool, and the canal project encountered active 
opposition from interests identified with this port and 
from the railroads affected. Authority having been 
finally granted by Parliament, after a prolonged dis- 
cussion extending over a period of several years, and a 


The opening of the Corinth Canal in Greece and of 


The Corinth Ship Canal affords a passage from sea 


minimum width of 72 feet at the bottom and 77 feet at 
the surface of the water, the sides rising very abruptly 





began late in the autumn of 1887 and was pushed for- 
ward with energy. Unexpected delaya occurred later, 
owing to financial embarrassment and other causes, 
but all difficulties were overcome and the enterprise 
was carried through to completion within the space of 
six years. It was believed at first that four years 
would be sufficient and that the cost would not exceed 
$30,000,000. The actual outlay was about $75,000,000, 
Although Manchester is 50 miles from the sea, it was 
not necessary to carry the canal this entire distance, 
as the tidal estuary of the Mersey furnished an 
approach for about 15 miles from the sea. Through- 
out the remaining 35 miles existing water courses were 
enlarged and utilized wherever practicable, including 
along one part of the route an old cana! of small cross 
section. As Manchester has an elevation of 60 feet 
above the sea level, an ascent of this amount was 
necessary, and was accomplished by a system of locks. 
The line of the ship canal is crossed by a number of 
highways and railroads, besides a smaller canal, and 
numerous engineering problems were encountered. 
In some cases fixed bridges were required ; where these 
occur they have a minimum height above the cana! of 
75 feet in the clear. The minimum depth of the canal 
is not less than 26 feet, and the minimam width at the 
bottom is 120 feet. Thesidesare protected by masonry, 
where this seemed advisable, the aim being to permit 
a speed of about 6 knots, thus enabling a vessel to pass 
from the entrance up to Manchester in eight or nine 
hours. By the use of electric lights the canal is made 
navigable by night as well as by day. The prelimi- 
nary opening took place early in December, 1893, and 
the canal was formally opened for general traffic on 
January 1, 1894. It may be 
added that Manchester is the 
center of a district said to be 
more thickly populated and 
to show a greater output of 
commercial products than 
any other region of like area 
in the civilized world, Th 
density of popuiation is 13 
times as great as that of Bel 
gium, which is said to have 
more inhabitants to the 
square miie than any other 
country of Europe. The 
Manchester region contri- 
butes two-thirds of the total 
value of British exports. 

The Baltic and North Sea 
Canal differs from the other 
two, coneerniang which some 
details heave just been given, 
in that it owes its construe 
tion primarily to political 
and strategic considerations 
rather than to the commercial 
advantages which will inci- 
dentally result from it. Ger- 
many has two naval yards of 
great importance, one at Kiel 
on the Baltic and the other 
at Wilheimshafen the 
North Sea, and in order that 
vessels may be able to pass 
promptly between them and concentrate in either sea 
the ship canal has been cut under ‘the auspices of the 
German government, It extends from Kiel to the 
River Elbe, entering the latter at a point below which 
deep water extends to the North Sea. Commercially 
the canal is important in the saving of time heretofore 
lost in going around the northern end of Denmark and 
in making it possible to avoid a stormy and dangerous 
passaze. The distance saved between ports is from 
100 to 425 miles, according to their relative position. 
The canal is practically a sea level one, there being 
tidal locks at the ends, but none along the course of 
the waterway. It was necessary to build several 
bridges over the canal, but they do not interfere with 
navigation. The fixed bridges, of which thereare two, 
have a height in the clear of 1388 feet. Thecutting was 
largely through a low country, following an old canal 
in part. At the highest point there is a ridge rising 82 
feet above the sea. There are several sharp turns, 
though the general course is a fairly direct one. The 
canal is 61 miles long. The standard deptii is to be 
29°5 feet upon final completion inal! parts. The width 
at the bottom is 72 feet. Work on this cane! began in 
1887. It was then expected that it would be necessary 
to excavate about 77,000,000 c. m. of material, but this 
estimate was too small by from 3,000,000 to 5,000,000 e. 
m. The total cost of the canal amounts to about $40,- 
000,006, of which Prussia pays about one-third, the re- 
maining part being paid by the German Empire.—Iron 
Age. 
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TWENTY-FOUR carat gold is all gold varat gold 
has 22 parts of gold, 1 of silver and 1 of copper; 18 
carat gold has 18 parts of pure gold and 8 parts each 
of silver and copper in its composition ; 12 carat gold 


is half gold, the remainder being mace up of 34% parts 
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who lived 8,400 years ago. 


company having been formed, the work of excavation 


of silver and 84¢ parts copper. 
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RECENTLY PATENTED INVENTIONS. 
Raliway Appliances, 

Car Courtine. — Valentine Erbach, 
Scrantov, Pa. This improvement comprises a drawhead 
huving at the sides noses,one. below the other, with oppo- 
sitely Inclined upper and Jowei faces and parallel sides, 
and having vertical perforations, while a gravity link is 
arranged in the perforation in the upper nose. When 
(he drawheada come together they are positively guided 
to coupling position and the coupling ts automatically 
effects], and means are aleo provided whereby any de- 
sired namber of steam and compressed air pipes may 
be sizualtaneously vad antomatically coupled. 


Car FeEnDER--James L. Canham, 
South Orange, N.J. This is a device to be readily at 


tached to or detached from the dashdoard of a car, and of | The invention is an improvement on the “ MacArthur- 


such construction as to present a yielding bed te any 
one falling on the fender. The parts are so arranged 
that the sagging caneed by a body falling on the fender 
operates a trip and causes an auxiliary bed to be 
projected, as a further protection for a person canght in 
the path of the car. 


Electrical, 


GENERATOR.—Joho D. Hilliard, Jr., 
Binefield, Weet Va. This ie a compound wound alter. 


nating generator, with improved means of compounding 
and regulating the voltage, there being two windings on 
the flekl epools of the generator, one of which is far 


nished with a constant current from a separate exciter, 
and the other with a variable current supplied by the 
generator Itself and varied with the variation of the load 
of the generator, The regulation of the voltage is 


quick and efficieut, as there is but one magnetic field to | fr use in guiding the tiller ropes of tugs, yachts, etc., re- 


vary 


GALVANIC BatTERY C&LL.—Frank A. | geave and journal, termmating short of the end of the 
rhis ie 4 small, easily ports-| sheave, providing an annular cavity surrounding the 
bie ceil, in which a tube or casing closed at the upper end | journal and a flange or rib of the cap jaw entering the 


Glasgow, St. Loula, Mo. 


is placed over the zinc or positive element, displacing the 
ftuid from about the element, and protecting it from be- 
ing deetroyed when the cell is not in use, while the air or 
gas in the tobe displaces the urd when the tabe is pushed 
down over the zinc. In the protrusion upward of the 
zine from the bottom of the cell the exposed portion of 
the positive element stands free from support. 


InsUuLATOR—James M. Patterson, 
Springtown, Texes. For insulating and supporting tele. 
graph amd telephone wires, this inventor has devised an 
inavlator comprising two sections of insulating material 
alapted to fit together and each having on its inner sides 


water with lime paste to purify it, then charging the mix- 
ture with carbon dioxide and subjecting it to the action 
of an electric current to separate and set free the carbon- 


ing one of the electrodes, a metallic perforated cylinder 
forming the other electrode. 


process consisting in first subjecting the cyanide solution 


cyanide solution, in a separate tank, to the action of 





Scientific American. 


Designs. 
CANDLESTICK.—William Varney, New 


design comprises a representation of a 
ate of lime and the carbon dioxide. The electrolytical Scie anh e.stpananehahanienanans Gea 
apparatus comprises # reservoir in which is an agitating | 1 ener with a foliage support in which are stems, 
device and provided with movable slatted frames form- teases and baie, 


Routine Hoop. — Francis C. Bates, 


owport hoop like figure 
SEPARATING Gon» AND Sttver.—|% ~ goede AR eye aod 

consisting of a ving & 
Frederick Rinder, Chicago, Ill. For separating the gold | 1114) projections, and between the central figure and 
and silver in a cyanide solution this invention provides a the hoop are connecting curds. 


Nors.—Copies of any of the above patents will be 


to the action of a solution of sulphide of iron, to sepa- 
send name of the patentee, title of invention, and date 


chloride of zinc, to separate and precipitate the gold, | f ‘his paper. 





Forrest cyanide process,’’ using but little chloride, and 
the process requiring but little attention and labor. 
BALANCE.—Clarence N. Fenner, Pater- 
son, N. J. In this balance the standard has a graduated 
segment over its upper end, and the scale beam has verti- 
cal longitadinally aligned set screws, having between 
their inner ends the middle knife edge engaging the 


STEAM AND THE MARINE 


NEW BOOKS AND PUBLICATIONS. 

STEAM En- 
@InE. By John Yeo. London and 
New York: Macmillan & a 
1804. Pp. xiv, 196. Price $2.50. No 
index. 

Naval steam engineering is a profession which is ac- 


upper end of the standard. The beam also has knife 
quiring year by year a greater importance. The possi- 
edges at its ends from which the pans are suspended, bility of economy and the importance of achieving it 


while a weighted inclined arm extends down from the on ship board have brought about some of the most 


most delicate and those for weighing merchandise. 
AntTI-Friction Buiock. — Gregory M. 





| Marston, Dover, N. H. 
| for keeping the water in the tub at a uniform tempera- 


center of gravity at the middle of the beam, there being a perfect types of boilers and steam plants which have 
similar inclined pointer above the center of gravity and | 1... devised. This is another way of saying that the 
working over the segment. The improvement is de- naval steam engineer stands justly at the head of his pro- 
signed for use on al) classes of balances, including the feasion, having to design the most perfect power ap- 
paratus and to use it properly. The coal consumption 
is nowhere more closely watched than on a steam vessel, 


Mallen, Baltimore, Md. This block is especially designed | and in the present days of record trips the chief engi- 


wucing the friction to permit the free ard easy move- 


neer is as important an officer as the captain. Although 
we regret the absence of an index, a very full table 


ment of the sheave. There are side rollers between the | of contenta, to a certain extent, takes its place. 


cavity. The sheave has ite under side channeled and 
balls fit between the sheave and the main jaw. 


Bata or OrnEeR Tvs.—Charies E. 
This invention provides means 


REPORT OF THE BOARD OF GENERAL 


MANAGERS OF THE EXHIBIT OF THE 
State oF New YORK AT THE 
WoRLD’s COLUMBIAN EXPOSITION. 
Transmitted to the Legislature April 
18, 1894. Albany: James R. Lyor, 
State Printer. 1894. Pp. 647. 


We will not attempt to describe this large volume. It} . 


ture as long as desired, and also for quickly raising or is enough to say that it is an exhaustive synopsis of what 
lowering its temperature. A shower or spraying device | Now York State proper showed at Chicago, with numer- 
is also provided to spray from the sides, and the tub may | 4o4 jjlustrations of the exhibits. We notice, among 
be utilized to heat the air surrounding the bather and others, very satisfactory plates of the work shown by the 
maintain the required temperatare in the room, the tub | ro.chers’ College, recently illustrated in our columns, 


laundry or kitchen tub. 





a longitadims! recese, in which blocks notched on their 
inner faces are to be inserted, the tneaiator being of a 
very simple and inexpensive character, and adapted to 


clamp the wire securely and prevent ite longitudinal 
movement. 


ALARM SIGNAL AND IyDICATOR.— 
Jacques A. Buisson, (New Orleans, La. This is a device 
for trolley roads, t be applied cepecially at crossings, 
carver, tunnels, and other dangerous pleces. Combined 
with the main ¢rolley wire is 4 short onxiliary wire con- 
nected with the slerm and signal, and a double trolley 


por ene os agen anew! ee A and | veinberg, Brooklyn, N.Y. This is a simple device for 
— , < ss "lg | quickly and firmly uniting the two ends of a pulley line 


nal as the car passes along the portion of the track to be 
protected. 


Mechanical. 





Paper Maxine Macnixe.—Thomas H. 
Savery, Wilmington, Del. This invention relates to the 
wire part of high speed Foudrinier machines, in which 
the water from the pulp resin, apon and carried by the 
wires over a series of table rolls is directed and caused to | 
flow into save-all boxes, and provides table rolls adapted 
t support the wire, with deflectors jaterposed between 
the rolls aml extending downward to the plane or level | 


of the lower surfaces of the rolls, to preveat the water | Sdmit light and air without admitting the sun directly. 
he 


being thrown from one rol! to the adjacent roll. 


Miscellaneous, 


STENOGRAPHIC Macutne.—Joseph W. 
and Joveph K. Balley, New Orleans, La. This is a ma- 
chine in which the characters are formed by pancturing 


devices which penetrate and form a permanent :ecord on 
a strip of paper, the machine being also adapted for 
printing as well a? puncturing. The machine hae a 


closely grouped set of horizontal and parallel vars with | the ice is melted. There are ice-holding hooks or pro- 


converging endz provided with properly shaped dies, hor 
izontal rock ebafte arranged at right angles connecting 


with the die bere and a series of vertical keys, there be- | by thawing, and are thus designed to preserve the con- 


ing means for connecting the keys to the rock shafts and 
the rock shafts to the die bars 


Tire Tign7vENER. —Jasper N. Jen- 
wings, Portland, Oregon. According to this improve- 
ment, in « foot section adapt~i to @t on the wheel hub is 
journaiect a acrew carrying a laterally extending lifting 
arm, & nut threaded on the screw having a laterally ex- 
tending arm on which « book ix adjustably held. The 
device is strong, cheap, and simple, and may be readily 
applied to any wheel to quickly tichten the tire without 
removing the wheel from the axle. It also facilitates 


spreading the wheel for the removal of the spokes if ne- | 


cessary, the straig):tening of the tires, ete 


Horse Cotnar Fasteser.—John H. | efficient support to the abdomen and other parts of the 


Emerson, St. Joseph, Mo. This invention relates to 
fastenings for separably connecting the lower abutting 
ends of hurse coliars, and provides a fastener comprising 
two cape t fil over and jnclore the coliar ends, each cap 
being divided horizontally ard provided with secnring 
tongs having bolt holes. The cap sections have overiap- 
ping portions to prevent slipping and locking logs and 
books & secure them togetiver and fasten the coliar. The 
hame strap passes between pairs of registering ings, and 
the device & easy to fasten and unt .wten, holding the 
collar securely when in fastened prsition. 


DISINFECTING AND PuRiryina Wa- 


Tea.—Cari Saizherger, Sorgeteinfart, Germany. This 
invention is for 2 process and apparatos for d tie and 





induetrial ases, the process consisting in first mixing the 


| acting as a radiator. The tab may also be used as a but as every third or fourth page has a full plate, it will 
be found a perfect album of the exhibits and of many 


Cuurn PowErR.—John T. Gilbert, Co- | that will have a homelike and familiar aspect to the 


lumbus, Ga. A turning as well as a reciprocating motion 
is given to the churn dasher in a very simple and effec- 
tive manner by this improvement. In a vertical frame is 


New Yorker. We doubt if any State can produce a 
much more creditable report upon its exhibits. The 
large size of the plates makes them tend to be satisfac- 


held a shaft at whose lower end is the dasher, and on | ‘ory, and we think that teachers and other professional 


whose upper end is revolubly held a head pivotally con- 
nected with a pitman, the latter being connected with the 


workers will find the volume one of great value. Nu- 
merous portraite are given of the members of the Com- 


crank arm of the drive shaft. In the shaft is a spiral groove | mission, while general views of the fair proper are 
engaged by the tip of a set screw, whereby the shaft is | !acking. ‘ 


rotated as it is reciprocated. 
CioTues Link FastTENER.—Charles L. 


and to facilitate taking up the s!ack at any time. It con” 
sists of two parts pivoted together, the outer end of one 
part terminating in an eye to which one end of the line 
is tied, while the two sections form at the other end a 


ELEMENTS OF MINERALOGY, CRYSTALLO- 


GRAPHY AND BLOWPIPE ANALYSIS, 
FROM A PRACTICAL STANDPOINT. 
By Alfred J. Moses and Charles 
Lathrop Parsons. New York: D. 
Van Nostrand Company. 
vii, 342. Price $2. 

The joint authorship of this volume gives it value, as 


clamping jaw in which the line will be held by the pres- | it involves the views of two somewhat separated institu- 


sure of the jaw sections. 


tions. The book is rather more a work on crystallo- 
graphy and the identification of minerals than a blowpipe 


Winpbow SHADE.—Joseph Eckert, New of the usual kind, the application of the blow- 


York City. 


A shade is constructed of a series of strips ‘ " tification bei losely foll i init. 
| or sections, according to this improvement, each section oe lean tive in the as euasthaiies 


being capable of movement to or from an adjoining sec- hyst ‘ Hberat-iliusteati 
tion, providing for la~ger or smaller epaces for the admis- Soe 4 me te : antie on ~ a 

the shade sections are adjustable to | U®" F i r q Pe 
sion of light, while ition to the I of the ‘ 


improvement comprises a series of independent} THE DISEASES OF PERSONALITY. By 


rollers and locking devices, with a bar detachably con- 
nected to the lower parts of the shades, and all of the 
sections may be simaltaneously manipulated. 

Liqguipy Cootine Cayn.—Wolff F. E. 
Casse, Copenhagen, Denmark. For preserving and storing 


Th. Ribot. Chicago: The Coe 
Court Publishing Company. 1895. 
Pp. 168. 16mo. Paper 25 cents, cloth 
75 cents. 


An authorized translation of the work of M. Ribot, 


milk, cream aud other liquids or food this inventor has de- | professor of comparative and experimental psychology in 
vised a vessel having a jacket adapted to contain ice and | the College of France. He is also the author of “The 
prevent the water formed in the ice jacket from coming in | Psychology of Attention” and “ Diseases of the Will.” 
| contact with the inner wall of the jacket until nearly all | The present work treats of organic disorders, affective 


disorders, disorders of the intellect, dissolution of per- 


jections in the inner wall of the vertical part of the jacket | sonality, zoological individuality, etc. 
which prevent the ice from rising as the water is formed CATECHISME p’ELECTRICITE PRATIQUE. 


tinuity of the layer of ice on the inner wall of the jacket. 


ILLUMINATED CoLUMN.—Charles Sie- 
burg, New York City. In fixtures for offices, bara, etc., 


to throw its light down into the shaft to illuminate the 
latter from the inside. The arrangement is snch that the 
shaft can be taken down and cleaned, and ready access to 





the lamp is provided for. 
BicycLe TrovusEers.—Henry J. Roschi, 
| New York City. These are garments adapted to give 





body, and they have elastic gores at the waistband and 
novel leg attachments adapted to relieve strains and; 


ble adjustment and good fit of the garment. 
GAME APPARATUS.—Charles H. Bux- 








board which constitutes the field. 


By Ernest Saint-Edme. Paris: 
Bervard Tignol. Pp. 128. 16mo, 73 
illustrations. 


Under the attractive catechism or question and an- 


this invention provides a column designed to heighten ' gwer form the author bas attempted to treat the whole 
the ornamental effects. The invention comprises a base | subject of electricity in 128 pages. The illustrations are 
on which is a hollow shaft of translucent or transparent | poor and do not show the later forms of apparatus. The 
material with a capital of opaque material in which is | work is undated and has no index. 


held « lighting device, preferably an electric light, adapted | m4. MecHANICAL ENGINKER’S POCKET 


Book. A reference book of rules, 
tables,’ data, and formula, for the 
use of engineers, mechanics, and 


students. William Kent, A.M., 
M.E. New York: John Wiley & 
Sons. 1895. Pocketbook, full gilt, 


flaps. Pp. 1087. Ilustrations,tables, 
ete. Price $5. 
More than twenty years ago the author began to follow 


obviate any Ganger of rupture, while tasurings comferta | 1, Jsvies stven by Nystrom : * Every engiicer cheaié 
make his own pocketbook, as he proceeds in stady and 
practice, to suit his particular business.’ The results of 
ton, Neenah, Wis. A game similar to that of base ball | Mr. Kent's judicious gathering of engineering facts and 
may, according to this invention, be played by a simple | figures are found in the present admirable collection of 
| and inexpensive device with which rans may be scored, | rules, tables, and out of the way information. The scope 
the player put out, the circuit of the bases made, etc., in | of the work is different from that of Trautwine and Has- 
manner emulating that of a regular game. The field is | well and it would be a valuable acquisition to all who 
inclosed in a box and at the four corners of the diamond | possess these important works. Mach attention has 
are holes representing the bases, there being also slots to | been paid to the abstracting of data of experiments from 
represent “fouls” and holes to represent “ outs,” and the ' recent literature. The section relating to ice machines ts 
game being played by the movement of a ball over the | particularly valuable, as the literature on this subject is 
limited. The electrical tables are interesting, and the 
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‘Teection devoted to fuels is also nuteworthy. The 


greatest merit of the book consists in its furnishing in. 
formation which would require Jong search in the files of 
technical journals and the proceedings of professional 
societies. Even such subjects as jet propulsion are ade- 
quately treated. Access to the stores of information is 
rendered easy by an excellent index. 

PRACTICAL DIRECTIONS FOR ELECTRIC 
Gas LIGHTING AND BELL Fittine 
FOR AMATEURS. By Edward Trevert. 
Lynn, Mass.: The Bubier Publish- 
ing Company. 1895. Pp. 64. 16mo, 
18 illustrations. Paper 25 cents. 

This inexpensive little work contains an excellent 
series of diagrams of connections which will be appre- 
ciated by all electrical bell fitters. 


History OF EDUCATION IN MARYLAND. 
By Bernard C. Steiner, Ph.D. Con- 
tributions to American educational 
history, No. 19. Washington: Pub- 
lished by the United States Bureau 
of Education. 1895. Pp. 381. 8vo, 
illustrated. 

The present work forms one of the interesting mono- 
graphs on the history of education by States. The series 
is edited by Dr. Herbert B. Adams, professor of Ameri- 
can and institutional history in the Johns Hopkins Uni- 
versity. Maryland has not obtained wide renown until 
recent years for her bigher institutions of learning, and 
yet the number and importance of them has been too 
great to justify sach neglect as they have received. 
The present work gives a succinct account of education 
in colonial Maryland, primary and secondary education, 
the first university of Maryland, ete. The Jobns 
Hopkins University comes m for a fair share of atten- 
tion. The value of the work would be enhanced by 
an index. 


THE PHONOGRAPHIC DICTIONARY AND 
PurasE Book. By Benn Pitman 
and Jerome B. Howard. Cincinnati : 
The Phonographic Institute Com- 
pany. 1894, 48. 16mo, pamn- 
phiet. Price 10 cents for the first 
part; no other parts will be sold se- 
parately. The completed work will 
cost $2.50 in cloth. 

2" Any of the above books may be purchased through 
this office. Send for new book catalogue just pub- 
lished. Mun» & Co., 361 Broadway, New York. 


SCIENTIFIC AMERICAN 
BUILDING EDITION. 


JUNE, 1895.—(No. 116.) 








TABLE OF CONTENTS. 
1. A cottage at Bronxwood Park, Williamsbridge, N. 
Y., recently erected for Dr. Geo. P. Shirmer, at a 
cost of about $2,500. 


recently erected at a cost of $3,000. Perspective 


6. A Colonial cottage recently erected at New Dorp, 
S. L, at a cost of $3,675, complete. Perspective 
elevation and floor plans. Messrs. & De 
Goll, architects, New York City. An ve 


design. : 

7. A residence at Germantown, Pa. Two perspective 
elevations and floor plans. Cost complete, about 
$10,500. Messrs. Child & De Goll, architects, New 
York City. 

8 The New Theater, San Luis de Potosi, Mexico. 
Architect, Don Jose Noriega. 

9. Design for a window decoration. 

10. The residence of E. P. Sandford, Eaq., at Montclair, 
N. J. Two perspective elevations and floor plans. 
An elegant design. Architect and builder, Mr. E. 
P. Sandford, Montclair, N. J. 

11. A cottage in the English half-timbered style recently 
erected for F. E. Kirby, Esq., at Glen Ridge, N. J. 
Perspective view and floor plans. E. Rollin Tilton, 
designer, New York City. 

12. Miscellaneous contents: The Hanging Gardens of 

’ Babylon.—Perspective drawings.—Concrete roofs. 
—Points of support.— Architects’ estimates.—An 
improved hot water heater, illustrated.— A new in- 
vention for raising water, illustrated.— Improved 
paving.—The Bommer spring hinge, illustrated. — 
A mixing regulator for gas machines, illustrated. — 
Adjustable sliding door track and hanger, illus- 
trated.—Woodworker's improved vise, illustrated, 
— African mahogany.—A new steam and hot water 


























Jury 6, 1895] 


Wusiness and Wersonal. 





The charge for Insertion wnder this head is One Dollar a line 
for each insertion ; about eight words to a line, Adver- 
tusements must be recewed at publication office as eariy as 
Thursday mornang to appear wn the following week's issue. 





. For mining engines. J. 8. Mundy, Newark, N. J. 
“CU. 8.” metal polish. Indianapolis. Samples free. 
Presses & Dies. Ferracute Mach. Co., Bridgeton, N. J. 
Handle & Spoke Meby. Ober Lathe Co,,Chagrtn Falls,O. 
Emery Wheel Salesman Wanted. Morgan, care Sci. Am. 


Handle turning machinery. Trevor Mig. Co., Lock- 
port, N.Y. 

Serew machines, milling macnines, and drill presses. 
The Garvin Mach. Co., Laight and Canal Sts.. New York. 


Emerson Smith & Co., Ltd., Beaver Falls, Pa., will 
send Sawyer’s Hand Book on Circulars and Band Saws 
free to any address. 


The best book for electricians and beginners in elec- 
tricity is “ Experimental Science,” by Geo. M. Hopkins. 
ty mail. #4; Munn & (o., publishers, 361 Broadway, N. Y. 


For the original Bogardus Universal! Eccentric Mill, 
Foot and Power Presses, Drills, Shears, etc., address 
3.8. & G. F. Simpson, % to % Rodney 8t., Brooklyn, N. ¥ 


The Toy Windmill, illustrated and described on p. 4. 
Patent for the United States for sale, or inventor will 
license parties to manufacture on royalty. Address 
Fred, Beaumont, Jr., 1307 Franklin St., Kansas City, Mo. 


t@ Send for new and compiete catalogue of Scientific 


and other Books for sale by Munn & Co., 361 Broadway, 
New York. Free on application. 


Byers 


HINTS TO mapa paaci? 


Names and Address must accom 
or no attention will be paid 
information and not for pu 

wer to former 











though we 4 toatl cothen by loner 
pe A Least tale his tune, 
Buyers wishing to purchase any article not advertised 


our columns i | be with addresses of 

houses manufacturing or the same. 
Special Written Information on matters of 
rather than interest cannot be 


expected without rem) 
oe American am Supp tomnense m6 referred 


to may be had at the office. 
Books referred to promptly supplied on receipt of 


Minerals sent for examination should be distinctly 
marked or labeled. 





(6563) J. C. B. says: 1. Will you bekind 
enough to give formula to make liquid glue similar 
to the Le Page glue? A. We have not the Le Page 
formula. A liquid glue possessing great resisting 
power, recommended for wood and iron, is pre- 
pared, according to Heaz, as follows: Clear gelatine, 
100 parts ; cabinet makers’ glue, 100 parts; alcohol, 25 
parts ; alum, 2 parts; the whole mixed with 200 parts of 
20 per cent acetic acid, and heated on a water bath for 
six hours. An ordinary liquid glue, also well adapted 
for wood and iron, is made by boiling together for several 
hours 100 parts glue, 260 parts water, and 16 parts nitric 
acid. 2. Alsosimple and effective way to remove warts 
on face? A. Castor oil constantly applied from 2 to 4or 
6 weeks, each day, that is, once a day; it has not failed 
in my hands, says a writer in the Therapeutic Gazette, 
in any case of any size or long standing. The time it 
takes may try the patience of the user, but, if faithfully 
used, they will get their reward in the removal of the 
wart without leaving any scar. 


6564) J. & 8&.: It is impossible to 
obtain Morse signals with a Thomson siphon recorder. 
\ny book on telegraphy will give you a description of 
the Atlantic cable, 

(6565) G. G. M. writes: 1. I have made my 
own zine sticks, and would like to know the easiest and 
best way to amalgamate them? A. Dip them in dilute 
sulphuric acid, then sprinkle on a little mercury and rub 
it around, or dip the rods ina solution of nitrate of 
mercury. 2, Would like to know the ratio of the differ- 
ent ingredients for the of a bich ite of pot- 
ash battery ? A. To a saturated solution of bichromate 
of potash, slowly add one-fifth its bulk of sulphuric acid. 
3. [have some electric light carbon sticks (without cop- 
per) 4g inch in diameter and 7 inches long. How many 
carbon sticks to zine surface is necessary in a bisulphate 
of mercury battery: and give the solution for this bat- 
tery. How many carbon sticks in a bichromate of pot- 
ash ? A. Six or 8 carbon rods. Make a thick paste of 
bisulphate of mercury in water. 4. Give the best and 
easiest way of connecting the carbon sticks without 
soldering ? A. Cast lead caps on the carbons. 5. In 
the answer to query No. 62u8, September 1, 1894, must 
the solution, when placed in the jar, be a thin paste or 
have some water added? A. Thin paste. 6. What is 
the best battery for induction coils? A. Grenet. 7. 
Joes it matter whether or not the secondary is wound in 
opposite direction to the primary? A. No. 8. Give ra- 
ho of quantity of primary to secondary for any number 
of wir8, especially for Nos. 16 and 36? A. It depends on 
the induced current desired, 500 to 1,000 to 1. 9. What 
's the best material to use between primary and second- 
“ry wire in an induction coll? A. A glass tube, a rubber 


ae writing paper coated with shellac, varnish, or 
pa n 


(6566) H. W. N. says : Where can 1 find 
‘escriptions of automobile vehicles for use on common 
roads? A. See the Screntrrio American for Febru- 
ary 14, 21, 1801; May 21, 1892; Febroary 3, March 81, 
April 21, June 28, 1804; January 12, February 9, March 
23, April 6, May 4, June 8, 1896; and the ScrentiFic 
AMERICAN SUPPLEMENT numbers 908, 979, 912, 837, 


Inti. 





TO INVENTORS, 


An experience of nearly fifty years, and the preparation 
of more than one bundred thousand applications for pa- 
tents at bome and abroad, enable us to understand the 
laws and practice on both continents, and to possess un- 
equaled facilities for procuring patents everywhere. A 
synopsis of the patent laws of the United States and all 
foreign countries may be bad on application, and persons 
contemplating the securing of patents, either at home or 
abroad, are invited wo write to this office for prices, 
which are low, in accordance with the times and our ex- 
tensive facilities for conducting the business. Address 
MUNN & CO., office SCIENTIFIC AMBRICAN, 361 Broad- 
way, New York. 
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a eka iceachieesdinn pococene 2 
erring apparatus, C. Moyer:.......... 541,565 
Bonker Ltn apanenaneeedecagapeners ce oqpcantié 541,807 





ee eeeeeeeeeee 








[See note at end of list about copies of these patents.) | Furnace, J. 8. Reel peg eine Paypal ace eR 1,455 
furni sdjustable support for, G. A. Bobrick. 541,653 | Sheet metal working machine, U. D. Alexander... 541.800 
My yy 7 eee Shell for high explosives. J. & Bott... Ba 88 
Jas, a) us for manufacture of, L. M. Heery.. how case, J. H. Hohmana.................+.- 
Acid and apparatus Gas i, Do. BOGE: cp wo cscccagdegconeaseggcescese gi oom is MNS saan cece dessot aeetebes 
for ma: ~~ D. Darting.... 541,507 | Gas lighter, aptomatio poets. aanes & Else Sign, Advertising, J. P. top i eteehnaelihen 4s sag me ot M4 
Acidy! f para-oxyphen ylurethan G . electric, J. L. Creveling.............-.. aling device, vode, W 
4‘ ethers, J. F. 1% ccs orescsenscccepncnseep 74 Cw PA for use in connection with, eea.see Give: fan ite orgs, . Fann mg of ona apparatus for 
b Be Be Ws cascccccessevcesccceds x rere J extra indie MEE ds pachbex 2 nanecsoes boese 
Advertising device, J. W. Snoddy................++ Gas or off burner beater, Gillham & West.......... 541,739 | Sirup can fot dispensing fo pga. a 5. Pearson, Sat, Sey 
Alarm Burxlar oe of and apparatus for manufacture Snow melting machine, &. Beatt : 841,709 
Anneali D. Porter.......... we » a enol n—ltiapee sim: atari 541,526 | Snow plow, rotary, F. D. Linton. 1 
Asties tus hte Hege- Gas producer, Li - besasosancenoreovessedoce fien — water Rey meant i. D. Pearscn.. 541. bai 
GGT oc cecccccces 2+ sosssececsoce lator. e OOTMMAROT. .. 6... scene ccenvee pectacie case, G. H. Liogd....... ~~. 0... - cece scenes rig 
mor piate Wallner same, steel, W. E. Corey st Gate, DP aioe cvteccedece sovecocerce $06 veces ice goibe a5 wagon pial form springs secant 541,581 
tf etaineamnonssance tform s > 
es h eg yy driving, D. G. Bolton............ 541,713 a 641,715 
Gold and silver, extn eting, J. J Crooke 3 541,658 Sew 
ver . 
for extracting, J. J. Crooke.......... 541,657 
, road, J. Heuermann.............. 0.6 .+++ss0 
ale and straw separator, centrifugal, L. W. * 51.700 
ee ee Senn seniepnegaesteccenesses - Le 
Grae rt handle R. &. Beaboa Stop opper. siee Hottie Bi aor. Flue ic 
Grinding and facing or Solishing "machine, 8. Du Store se apparat " Goodiellow MAL: “142 to 641,744 
Di heashocesdeatnsabbencencnsscgecuimeisunnases 541,061 Gisvesies eibous. min Ay for making crimped, : 
p= adios be mocnine, cutlery bolster, A. is, “ge aeten.. 541,617 MIE n0ces ene eacanhoasane sos teeesougterpnabees) 541,472 
eeding device, automatic, H. B. Cooley tructure, atevie ie Moles Sanektbitedheaets encus tgs 
PPTTTTTTITITTTieetitt ty tet ugar ma ilndc hvbhéeeread ub escent ccores af 
gaan Teshuanans J. N. Goodall. . jugar mill shredai attachment, C. Dube.. . 541,788 
Bit. Hammer, i. F. Doolittie. Suppository mou . Genese .. 01 S29 
Blast Harness, J. Lewis..........--.++-++.+++ Suspenders, BE. H. aners... .- 41,710 
Block. Harness attachment, J. W. Overstreet ' Switch. Soo Bt bracing, H. Putz +e 061,081 
boat arenes, corn, J, E. Mazelin......... h. See Blectric aiitch. Railway switch. 
soiler. arvester, corn, M. YOUng...........+..+.sceseeeees Syringe bulb, H. D. 8m ah 1,689 
sotler Heater. See Boiler heater. low and meat A. ‘etc. Prooees of and aps 
soil ae = ; i SAL,612, 541,613 ys | - Oana of, M. J. Dempse7...... 541,509 
* o BAUME... cecseees T rongs, Piinchanha> oh 6enseesatiedehel 6s s 
Bool sock. ec Check Hook. Whiffietree hook. T jenage cultivator, J. H J 
orse blanket, J. Hand........... + .csccessegeeee 541,596 Barus ...... 
oot Horsemen, combination tooi for, J. C.F. Schenck 541.793 | earing appareges A. E. Trevithick 
soot Horseshoe bars, manufacture of, W. D. Young... 541,649 | Trolley fender, J. P. lor 
Bott! Horseshoe fastening. HT. Covell.............--... 541,524 |" Bath tub. 
sottle T — machine, B. Hall 
Ox. Tug, tbill, Wasber 
¥ , thill, W. F. Sweet.. 
Tuning pin, H. Maller... 
Twine holder, E. J. Pow 
z distributing quagnine, L. &. Johneon.: . 
ve, cut-off, F, Mar 41,77 
Fatwa ne, H. R. Fay - 41,00 
trick a re- “press, J _ > terrteree Valve, or, A. Horne . 
for applying TFL eobuttona, a A. Valve, muffied safety Hasleburst & Cole. ~ Sah 
Vapor burner, T. A. Campion on, . MET 
w procons . Goergen o 
Vehicle seat, Ww. a > cet deidevey sence -. 41001 
' Vehicle wheel. BE. D, Wassell........................ MLAMG 
Vessels, apparatus for fatstug a qatee, Hi. Schon. 541,74 
Vulcanizing apparatus, Sine & Ward.............. 541,094 
Wagon piacore spring, C. A. Wood. whsssedoser tess 541,704 
Washer. Nut locke [sanees. 
; Washing autien L. 8 otis. .,... 541,677 
vas. oe winding ‘ond settiux. Matheson & onan 
OOO eoreceresecesssses Coeee veceesces 156. 
po naheiehenn cinanndaunbabeceentaadbedieos>sabd 541,691 | Water closet connection, W. 1. Welsh... 541.667 
Cc Light. See Electric are light. Water main ognelinar. D. O*heanell Soccepedangeques 641.816 
g idnep. tes i t for making broken, J. H. oa io a = whe ¥ nti Besagsrtovees 541,631 
2 Sec ae » apecoaseseacese shan scognansas eo 1,563 ee pring wheel. ebicie wheei. 
Car ae jock. Pin lock. 
and latch, combined, J. H. Barrett........... 541,801 
uard mechanism, W. Weaver. ...541,644, 
ism, W. Weaver. wy y 
Car p mechanism for siat and wire fab- Wrench, Nixholm & Long. 
Car br: 45 bh Gira ee Wringer. See Mop wringer. 
e postal s ~y oh 4 3. Be 
Car stop. G. % ° latch box and Sons cutter, Townsend *% Coaw y ; Barts 
Cars, automat ee m 
Carpet sweeper, T. H. Paris......................+. « 41 stering Tomber. G. Krueger y S 
Carriage. folding baby, EB. H. Kellar....... ......-- 541,760 Metal strips to card ete., machine for fast- DESIGNS. 
Case. See Show case. Spectacl ening, inci, satonabevecese 541,689 
case. ~ Repptae: Meter ‘or measuring liquids, ©. W. Beck.......... 641 SB Ly G. Hardea eseevsereees anes 
Steir og Routal abate nee © Hutchineon Sa Mone Colg: naroeer cnvePen ASOD sayy | Comonner tue, 
EN WT, Tatetihtins ......<00+.s-ase-+,--«- 541,764 | Mop wringer, A. M. Burnham... .. 7." Electric controller. caning: “3. BB. Fiske. 
Cheese, machine — —~ DEER P. Traiser, ) ~ t---£ 91. sel f-neutralizin; i: Eyeglass nose piece, E. Howmel.. . 
tics enaresysenesecceaieerbeene o-» 541,642 juctor for transmitting, B. ar- e glass Wit = B. Meyrowits. co regecsesses 
Chopper. See Cotton SITES: cnccbeth Lad dea ttenaresscossesses at rack, W. M. Smith. .......-......ccsecverveneerers 
Cc stern ae eee ci device, J. A. Hartzell............. 541,538 | Motor. See Current motor. Electric motor. Pp Di mm. . 
See Clotbes 4g tA Rope clamp. Wave motor. . B. Tas 
Cc clas Motors, slectrical controller for,O. H.& A F. Lamp fount holder, J. E. Bohner........ 
Clearing and fying apparatus, H. Peschges... 541,676 RR ne app 2 a a, Sd ver, J. Macpb 
SE EE WEEE. vcnnccctelacesonnctadinase: stibeck 541,517 | Music book leaf holder, C. Barus ; 541,808 | Miter piece, E. A. 
Clip for attaching and holding in book covers Music, clip or clamp for holding sheets of, J. Piatead change stand, 
counter checks, man manifol id copybooks, etc., E. Si <ccntadiibthiendvascnascpanatncigeveecosoneees 541.611 ae 
IE, orcank cocvexeeedeieticneetiane Nail assorting machine, C. W. Glidden ))/2222227. 541,481 poon. J. 
Closet, W. Krebs............-..+-- 541.486 | Nail ag Sis TEN on sdnenatenehores-sikeh n. I. B, Smith. 
Siothes Guilleaume & ¢ & . 541,745 | Niter - or other acid sulphates, utilizing, J. >. Tab) oe ems: 2: = oe. 
Hee eee eeeeeesee Darling Mn cccecvcececasescaccece . Fp Ted, ~~ W.A |. Ferree......... = 
mi; See mente net Sind 541,483 Nur took J 4 Flowing — Wick. lamp, J. 8. Donohwe...........0.++.e0ce, an 24,407 
Ciuteb. friction, M. cals easecaccnce 541.571 | Nut lock. J. H. Jr Woven fabric, J. B. Morgan...........-+.-+++-ihy ‘ 
Coin controlled mn w B. Anthes.......... 541,705 | Nut locking washer, C. A. Bart 
Somes. borse, E. ~ Paaes 1,627 | Oil fF | * simultaneously transmitting, J.J. — 
Combination C.F. c or sight adjuster, H. H. Hempier...... 541,484 ‘ i 
teadeunen Pit Whedler ts gptometen or chi mibling ot Gissssembling parts TRADE MARKS. 
Congever te Kine ets, apparatus for filling endless, seen a: same, breech- “loading. W. Seliers............ py 4 
ie Mecsccskbeastheahenyesss osetes 4 SE icccopsanscetvece ’ Beer, lager, N ' J 
Qooker, food, J pas Breit wiser icici: LIM | Package, emaled. 0.8. Bellows. ....000000000000000 541,608 ee eS IPT awe 
rE. pparai us for, .. ., ng pan. Be h RTD 
Cooking utensil, 1, RB. Gibbons........... ie hetilines “ ears Paper box bianks, machine for making, C. E. Boots sand a oes, N. L, Millard & Compeny James — 
ng manifold sheet or book, carbon, = * CREED. sescvevessccccccscgescccssceccccencssccesce 541,720 --E J ea la “Ter antealgpea 6,725 
1,636 Carts, trucks, and ranners, Land, F. J. Aubeuf.. Ml 


Essences of peppermint, winterarcen. and anise, 





aud flavoring extracts, Seal Remedy Com- 
Sia. Scie ecnenkeetivs TE AD Rage ll 26,734 
Grinews wheels or tools, %. A. Flensel............. 2,740 
Lo, 2 spaions Chemical Company...... 26.735 
rness renov: — Fag gy D. — whe Lepectes 26,787 
Inks and Guids. writi Cc. L. Lochman........,...« 736 
Liniment, arnica, Van’ Vieet Mansfield. Drug Com- as 
Medicinal’ p purposes, chemical comp ds for, ¥. 
von Heyden Nachfolger..... 26,782 
Medicine for indigestion and liver and kidney 
troubles, liquid, L. F. Fre & Company 26,790 
Medicine to cure tobacco babit and chronic const:- 
pote, Sterling Remedy C Vw & ~ y. -- BIR 
ou 4 Seems 5 ‘or wood floors. B. Brewster.. bh 


yt pokes vote 7. 


ng, W. 8. Demis... ...........ss000es 


smo 
Yarns, W. Borris Company a emia er 0 = 


W. Morris & 








instructions address Munn & (o., #i Mruad 
Other foreign patents way also be obtained 


f the s feation and drawing of 
ist. or any patent in print 
urnished from this office for 

and namber 

remit to Munn & Cc., #1 


s may now be obtained a! tne in- 
he Log 

they a, ata cost of $0 

cost 


will be a little more, ort tal 
way, New 











Scientific 

















b——__—_. sO = 
QWdvertisements. ELECTRICITY 

; ‘a “‘ORDIN anY u ATES. — meee Wie BLT 

nek age. ence insertion = -- + S100 a line | Goos an of Tndustriad 


.” Por some ciasses of Adveridsoments, Special and 
Higher retes ure required 
he abore are charwes per sgase line-—about eicht 


words per tine, This notice shows the width of the line, 
and is set in agate type. “ngravings may head adver- 
tieements at the same rate per agate line, bY measure- 
wen, as the letter press. Advertisements must de 
received at Publication Office as earty as Thursday 
morning to appear in the following week's \ssne. 


Foot Power 


Star * 1D trav castes 
‘Lathes ¢ ross Feed 


9 and 12 iach Swing. 
New Designs. Nove! Features. 
ew Chiteloger B. 
SENECA FALLS MPG. COMPANY, 
(25 Water St., Sencea Falls, N. ¥. 


LATHES Shapers, Pianers, Drills, Machine Shop 
* Outica, Poot Lathes, poate end Suppties. 
Cateloguc Free. SEBAS LATHE Co, 

me CULVet or. CYNCINN ATI, O. 


FOOT POWER LATHES 


Fer Electrical and Experimental 
Work 



















Guasmiths sed Toot Makers 
Uiceeral Machiae Shop Work 
Bicycle Repair Work 
> === 
High Grade Toots 
Correct ia Principi¢ 
Etegaat io Desiga 
Saperier in Construction 


« 
THE BEST FOOT POWER LATHES mame «= fare’ 


FP. & JOHN BARNES CO. 


ROCKFORD, ILLS. i 





1999 RUGBY STRECT, 





: 





AMERIVAN P \TE NT AN INTER- 
eating aod Taluabie table wi u thet smber of patents 
rranted for the various subjects ape whieh petitions | 
os e heen filed f m the nm ing fowr December 
, in Contained in SCIENT © AMERICAN 8&I'P- 
PiLeMenT, No. 10028. Price W cents ro be had at 
this office and from ali newsdeuie 


A NEW PIPE WRENCH 


Grips Quickly anc Virmly, GALVANIZED 


as well as other Pipe, and will Not Crush 
“. Won't look on pipe. Does not 
; mar nut or highly polished | 








fiting Other | 
All features. 
Dealers. 
e668 


Send for Little Book, Free, 
SAMUEL HALL'S 
SUPERIOR TO COTTON WASTE 


Bedureed by fire Uc dorwriters 


Safe, duravi+, cheaper 
Agents wanted ACHINER 
loose woren émitations 


° T\) Sih M AMERICAN SILK MFG. CO. 


313 Watlnut Street, , Philadelphia, Pa. 













i you want the best I athe and Drill 


GNUGKS 


weet: ores s. 4 
itrongest 
Grip, Great- 
ext Capacity 
and Dural. * 
ity, Cheap and Accurate, 
w entcott Chuck Ce., Oneida, %. Y.. U. 
Ask for catalogue in English, French, Spanish or German. 
Virer Prize aT COLUMBIAN RxPosrrs 10N, 


NOW READY! 


Seventeenth Edition of 


Experimental Science 











REVISED AND ENLARGED. 


120 Pages aud 110 Saperb Cate added. 


Just the thing for a bolidey present for any man, 
woman. student, teacher, or anv ome interested tn science. 
In the new matter contained in the last edition will be 
found the Scientific Use of the Phonograph. the curious 


optical aston known as the Anorthoscope, together 
wite other sew and intereeteng (Optical liusiona, the 
Uptieal Projeetion of Opaque Objects new experiments 
tu Projeeticn, Iridescent Guass, some pointe in Photo- 
graphy, inciedineg Hand Cameras, Cane Cameras, ete 
Aystems of Blectrica!l Distribution, Kiectrical Ore Find- 
er, Wlectrieal Recker, Electric Chimes, How to Color 
Lantern @lides, Steady of the Stars, and « great deal of 
other new matter whicd will prove of interest to scien- 
tifle reaters. 

MO pages, “2 fine cute. cubetentian y ond nesstitety | 
bouad. Price in cloth, by ma Hal! morocco, $ 


CP send for uinstrated corewmar,. 
MUNN & CO., Publishers. 
Office of the SCIENTIFIC AMERICAN, 
361 BKROGAUWAY, KEW YORE. 





SON, 229 West 10th St., New York. | 


S. A. | 








STARRETT’S—___—m 
IMPROVED SPEED INDICATOR. 










| faclon amd win t- | 

| GQ fcures,read and le 

“ the shaft mayrun. Auxi 
Price iary split cap is made to slip over the 
$1.50. potnted spindle to use on a center or 
With Split pointed shaft. 
Cap, $1.75. E23 Illustrated Catalogue Free. 


The L. 8. Starrett C0, PuGios'ix Aiton, wAse 


' 











TO BUSINESS MEN 


The value of the SCIENTIFIC AMERICAN as an adver- 
tising medium cannot be overestimated. Its circulation 
is many times greater tnan that of any similar journal 
pow published, It goes into all the States and Territo- 
ries, and is read tn all the principal libraries and reading 
rooms of the world. A busincss man wants something 
more than to see bis advertisement in a printed news- 
paper. He wants circulation. This he has when he ad- 
vertises In the SCIENTIFIC AMERICAN. And do not let 
the advertising agent influence you to substitute some 
other paper for the SCIENTIFIC AMERICAN when se- 
lecting a list of publications in which you decide it is for 
your interest to advertise. This is frequently done for 
the reason that the agent gets a .arger commission from 
the papers having a smal! circulation than is allowed on 
the SCIENTIFIC AMERICAN. 

Yor rates see top of first column of this page or ad- 
dress MUNN & CO., Pablishers, 

361 Broadway, New York. 


“ WOLVERINE” GAS »* GASOLINE 
ENGINES, and WARM. | 2s 


The* Wolverine” is the only re- 
versible Marine Gas on 
the market. It is the lightest en- 
gine a Ss pe ite power uires yn 


lutely goed saqpeee, AS by 
WOLVERINE MOTOR WORKS, 


12 Hurea 
GRAND RAPIDS, ICH, 
|BALL BEARING AXLES AND RUB- 


| ber Tires.—A paper read before the Carriage Builders’ 
| National Convention, Philadelphia, October, 1804, show- 
| ing the advantage to be derived from the use of ball 
| bearings and poeumatic tires in road vehicles. Con- 
tarned in SCIENTIFIC AMERICAN SUPPLEMENT, No. 
992. Price 0 cents. To be had at this office and from 


all newsdealers. 



















gs sl 











r LWi FABER 


Manufactory Established 1761. 
LEAD PENCILS, COLORED PENCILS, SLATE 
PENCILS, WRITING SLATES. STEEL PENS, GOLD 
PENS, INKS, PENCIL CASES IN SILVER AND IN 
GOLD, STATIONERS’ RUBBER GOODS, RULERS, 
COLORS AND ARTISTS’ MATERIALS. 


78 Reade Street, - - - New York, N. Y. 
Manufactery Established 1761. 








The “Climax” Stereotyper 


*“° Moulding Press combines, 


for making perfect Celluleid Ste- 
reoty pes to be used in plece of metal 
stereotypes a for making Rab- 
ber “tam Should be i: use in 
every print ne office. See Sct. AM., 
Dec. %, 1885. Send for cireular to 

THE J. F. W. DORMAN CO. 


217 E. German St., Baltimore, Md. 


Manufacturers of 
Rubber Stamps, Vulcanizers, 
= type Machinery and Supplies. 


BUY 
TELEPHONES 


That are cood—not ** cheap thines.”’ The difier- 

ence in cost is little. We guarantee our us 
uwarantee our customers against loss b t suits. 
yur guarantee and instruments are BOTH Goob., 


WESTERN TELEPHONE CONSTRUCTION CO, 
4) Monadnock Block, CHIcaGo. 
Largest Manufacturers of Telephones in the United i States 


SINTZ GAS ENGINE CO. 
GRAND RAPIDS, MIOH., 
U. 8. A. 


Manufacturers of the Sintz Sta- 
tenar? ase parece tne and 
*Aeotine n nes. 

Boats and Blectrie 











gas — 
. launches. "Prices within the reach 
~ of all. |b ‘or Catalogue. 
ition this paper 


HELLO, CENTRAL! 


Do you ase telephones? ranectalty ts Blake 
ye Just what you ae. Our specialt ake 
ranemitters. There is a “ best ” in 
and ours are the pest. We supply a 
y= hones or all oe any of Bo phd 
cinr Write for illustrated Ci 
NIX a iboats he bee 














* | Chain ™ BELTING of Various Styles, ELEVATORS, CONVEYORS, 
- COAL MINING and HANDLING MACHINERY. 


The JEFFREY —_ ee co., yen oS 
Branchen: Cw u4Go—New Y¥ 


i” Send for late Catalaaus “ 











American, 


_Dury 6, 1895. 








DRILLING MACHINERY. 
IT MANUFAC TURED BY 
WILLIAMS BROTHERS. 
ITHACA; N.Y. 
MOUNTED OR ON SILLS, FOR 
DEEP OR SHALLOW WELLS, WITH, 


STEAM OR HORSE POWER 
SENO FOR CATALOGUE 











AKTESIAN WELLS —BY PROF. E. 
G. Smith. A paper on artesian wells as a source of 
water supply. Essential geological conditions of arte- 
sian wells. Some chemical features of artesian well 
supply. Contained in_ SCIENTIFIC AMERICAN B... 
PLEMENT. No. 943. Wecents. To be had this 
office and from ai! newsdeniers. 


Pumsing Water by Compressed Ais, 
lis SANE Tas ae ebtad Ts Ra ot 
POHLE AIR L ive PU il 


protected b merous —— ier the per- 
This department ot our vil be Sender 





sonal supervision of Dri Ponte, the thet inventor and 


THE INGERSOLL-8SE 
Havemeyer Building, 


OCK DRILLS eee 


C ee 


KANT DRILL CO 
Cortlandt St., New York. 





AIR 
Minin Tu NNEL 


dala 7 


ial AN DD Q a ae 
ELECTRICITY “AND PLANT GROW- 


ing.—A paper by Prof. |. H. Bailey, of Cornell Univer- 
sity. describing and giving the results of a series of ex- 
periments upon the effect of electrica! 1!iumination 
upon the g' th of plants. Consatned in SCLENTIFIO 
AMERICAN SUPPLEMENT, Nos. 990 and 991. ce W 
qomee each. To be had at this office and from all news- 
ealers. 


“Pacific” & “Union” 
Gas & Gasoline 


ENCINES. 
ae wand 8 Station- 


Bate aa ~ & 


oS. 


Mo AY. a S's 
Philadelphia, Pa. 








AMERICAN GAS FURNACE co. 


of ELIZABETH, N. J., PATENTEES oF 
A Complete System for the generation of a 


CHEAP AND PERFECT FUEL GAS. 
GAS BLAST FURNACES, 


for all kinds of Mechanical Work, 
HIGH PRESSURE GLOWERS, | ETC. 

&2™ I lustrated Catalogues on 
Address, SO NASSAU. STEER. NRW Ye YORK. 


ROBERT POOLE & SON CO 
NCINEERS & MACHINISTS 


MISSION MACHINERY 





TRANS 


MACHINE MOULDED GEARING 


HEAVIEST CLASS OF WOR 


BALTIMORE. MD 








SCIENTIFIC AMERICAN DYNAMO. 


construction, le of su a current of 

oT eee tet 

of New Haven, Conn. It de- 
m 


ubject scien- 
“ in “CIENTIFIC 
AMERICAN =UPPLEMENT, S65. ice 10 cents. To 
be at this office and from all newsdealers. 


CLARK’S PATENTED 
Rotary Upholstery Brush. 
















. For cleaning 
. Carriage Link 
No moths live ive where ¢ this brush 


attresses, 
— a H. PHiLL = . Co.  Nale Owners, 


ts ‘Washington Street, on. 


Simms wr 
"eee | SCREWS: 


ELECTRICAL PHENOMENA ILLUS- 
trated b As led Hydraulics.—Mr. &.< Clande’s method 
of a ppiying movements of water to illustrate a few 
of the first cotmatabes of electrical phenomena in cook a 
way aé to enable the student to better understand and 
the tator to explain them. With M illustrations. Con- 
ined in SCIENTIFIC AMERICAN SUPPLEMENT, No. 
. Price 0 cents. To be had at this office and trom 

all newsdex/ers. 


A 




















(ATES. “BREAKERS 











How To Make a Dynamo 


2 MOTOR. hx size, illustrated with 
working dra iw. Trevert. Price Wc. 
Bubier Publishing Co., Lynn, Mass, 


They All Like It. 
The Ladies Like It. 
So Do The Men. 
Children Enjoy It. 
Layman Pneumatic Boats. 
0" Bee Scr. Am., May 18, 1886. 










Address H. D. LAYMAN, 
861 Broadway, ! New York. 


-+ THE -- 





&@ ESTABLISHED 15845. 


The Most Popular Scientific Paper in the World 
Only $3.00 a Year, Including Postage. 
Weekly--52 Numbers a Year. 


This widely circulated and splendidly illustrated 
paper is published weekly. Every number contains six- 
teen pages of useful information and a large number of 
original engravings of new inventions and discoveries, 
representing Engineering Works, Steam Machinery, 
New Inventions, Novelties in Mechanics, Manufactures, 
Chemistry, Flectricity.Telecrapby, Photograpby, Archi- 
tecture, Agriculture, Horticulture, Natural History, 
etc. Complete list of Patents each week. 

Terms of Subscription.—One copy of the ScrIEN- 
TIFIC AMERICAN will be sent for one year — 52 numbers— 
postage prepaid, to any subscriber in the United States, 
Canada, or Mexico, on receiptof Three Dellars by 
the publishers; six months, $1.50; three months, $1.00. 

Clubs.— Special rates for several names, and to Post- 
masters. Write for particulars. 

The safest way to remit is by Postal Order, Draft, or 
Express Money Order. Money carefully placed inside 
of envelopes, securely sealed, and correctly addressed, 
seldom goes astray, but is at the sender’s risk Address 
all letters and make al) orders, drafts, etc., payable to 

MUNN & CO., 361 Broadway, New York. 


——— 


Scientific American Supplement 


This is a separate and distinct publication from THE 
SCIENTIFIC AMERICAN, but is uniform therewith in 
size, every number containing sixteen Jarge pages full 
of engravings, many of which are taken from foreign 
Papers and accompanied with translated descriptions. 
THE SCIENTIFIC AMERICAN SUPPLEMENT is published 
weekly, and includes a very wide range of contents. It 
preserts the most recent papers by eminent writers in 
al) the principal departments of Science and the Useful 
Arts, embracing Biology, Geology, Mineralogy, Natura! 
History, Geography, Archeology, Astronomy, Chemis- 
try, Electricity, Light, Heat, Mechanical Engineering, 
Steam and Railway Engineering, Mining, Ship Building, 
Marine Engineering, Photography, Technology. Manu- 
facturing Industries, Sanitary Engineering, Agriculture, 
Horticulture, Domestic Economy, Biography. Medicine, 
etc, A vast amount of fresh and valuable information 
obtainable in no other publication. 

The most important Engineering Works, Mechanisms, 
and Manufactures at home and abroad are illustrated 
and described in the SUPPLEMENT. 

Price for the SUPPLEMENT, for the United States, 
Canada, and Mexico, $5.00 a year; or one copy of the 
SCIENTIFIC AMERICAN and one copy of the SUPPLE- 
MENT, both mailed for one year to one address for $7.00. 
Single copies, 10 cents. Address and remit by postal 


60 order, express money order, or check, 


MUNN & CO., 361 Broadway, New York. 
—_——g—— 


Building Edition. 


THE SCIENTIFIC AMERICAN BUILDING ED!TION ts 
issued monthly. $2.50 a year. Single copies, 2% cents. 
Thirty-two large quarto pages, forming a large and 
splendid Magazine of Architecture, richly adorned with 
elegant plates and other fine engravings; illustrating the 
most interesting exampies of modern Architectural 
Construction and a}liéd subjects. 

A special feature is the presentation in each number 
of a variety of the latest and best plans for private resi- 
dences, city and country, including those of very mod- 
erate cost as well asthe more expensive. Drawings in 
perspective and in color are given, together with Floor 


tail, 8 Plans, Descriptions, Locations, Estimated Cost, etc. 


The elegance and cheapness of this magnificent work 
have won for it the Largest Circulation of any 
Architectural publication in the world. Sold by all 
newsdealers. $2.0 a year. Remit to 

MUNN & CO., 361 Broadway, New York. 


—— — &-——_- 


Export Edition 


of the SCIENTIFIC AMERICAN, with which is incor- 
porated “LA AMERICA CIENTIFICA E INDUSTRIAL,” 
or Spanish edition of the SCIENTIFIC AMERICAN is pub- 
lished monthly, and is uniform in size and typography 
with the SCIANTIFIC AMERICAN. Every number con- 
tains about 0 pages, profusely illustrated It is the finest 
scientific, industrial export paper published. It circu- 
lates throughout Cuba, the West Indies, Mexico, Cen- 


ENTIFIC AMERICAN EXPORT EpiTIon bas a large 
guaranteed circulation in all commercial places through- 
out the world. $3.00 a year, postpaid, to any part of the 
world. Single copies, 25 cents. 

(”" Manufacturers and others who desire to secure 
foreign trade may bave large and handsomely displayed 
announrements published in this edition at a very 
moderate cost. Rates upon application. 

MUNN & CO.. Publishers. 
361 Broadway, New York. 








1c 











Jury 6, 1895.] 


Found d by Mathew Carey, 1786. 
HENRY CAREY BAIRD & CO. 
PUBLISHERS, Boo: 








The Seat: American 


Reference Book. 


A most useful little bound book of 150 pages. com- 
prising, probably, the most extensive variety of stand- 
ard, practical, condensed information ever furnished 
to the public for so smal! a price, only 2% cents. 

Among its contents are The Last Census of the 
United States (1990). by States, Territories, and Coun- 
ties: Tabie of Cities having over 8,000 inhabitants: 
Map of the United States—miniature Gutline; The 
Patent Laws (full text): The Trade Mark Law (full 
text): The Copyright Law (full text): The Principal 
Mechanical Movements—illustrated by 150 sma dia- 
grams—of value to inventors and designers of mechan- 
ism; Medallion Portraits of Distinguished American 
Inventors’ Valuable Tables relating to Steam, Bleo 
tricity, Heat, Metals, Weights, and Measures. 

GF Sent by mail to any address on receipt of price, 
25 cents. 

MUNN & CO., Publishers, 
361 Broadway, New York. 


ATER MOTOR 


GAS ENGINES & VENTILATING FANS 


que hes 5 ~~ -& Ak fe oS kinds of 











light jess, neat, in 
for blowing ekaren exonma, ryaning vinings | peenste, 
coffee mills. fans, ice cream 


bh pers, etc. In the ahd cour anh Sommeniaeel 
by water companies ¢ every where. Address for circular, 
Wackws Wa Water Moter Co., Newark, N.J,, U.S.A, 


“DIETZ” TUBULAR DRIVING LAMP. 





IT throws all che hats straight 
IT way ~~ ¥— 
3" Send for Book. 
me. Dietz Co, 
7 Laight Street, 


New York. 








See caieees 
ent: iy think of 


4. Violt paired by vt 


po 4 ma A yaten » Beatben Won) 


26 O eutral St. 
WANTED cnc'stscine shop. Stust be experte 


and able to timates 
Pe C.F Libere berty 'street, : 16, ‘New York City. 








Scientific 


Hundreds in Use 
for All Purposes. 
&2” Send for Circular. 





Fastest Grinders known. Can grind anything 


EMERY = 


Sturtevant Mill Co.. Boston Mass. 





American. 


of Large Biooks of Emery Set in Metal. 


NO PICKING, 
sag pape ny = Stay Sharp 
any Mili Frame. 


Gaiip on a toate ee 


MILLSTONES. 








GAS | ENGINE CASTINGS 
Ae WEED & Cd. 100 Liberty stot. Y, 


- Giant Drilling Machine 
WITH STRAIGHT TABLE. 
Furnished alse with swinging table 
P. 0. Box =, 
VERY LATEST NOVELTY 
THE MICROGRAPH 
an M for showing in 
Satoearaie 
mailed to al! 


sitet ae ete 


i pictures. Illus. circulars free. 
NOVELTY CO.. 202 Broadway. New York, N.Y- 





Greenfield, Mase. 




















~ TENTS. 








GEO. B. CARPENTER & CO. 
ah So. Water St., CHICAGO 


The Typewriter 


EXCHANGE, 
14 Barclay St., New York 











TN 
> 


y 


YTATATR 


¥ 















v ’ 
THE NEWSPAPER AND > THL J ART 
of Making It.—An address delivered at Coracl! Univer. 
sity, by Charlies A. Dana, editor of the New Yu & Sun. 
Contained in SCIENTIFIC AMERICAN SUPPLEMENT, No. 
° ce cents. To be had at this offee and from 
new ers. 


TELEPHONES | 


Transmitters, Receivers, 
Magneto Bells, Cords and 
Parts of Telephones. 

















Arranged for both fan & ber cant co Typewriters EW Sena Sta:np for Catalogue. 
4 ineh — MIANUS ELECTRIC CO., 
Table ‘i perfectly square with epindle ed MIANUS, CON, 
Feed has fé4inecbes. = j- J{1 0895 DLJINE for use m the arts, Killing Insects | —————————————————————-__ -— ——— 
tar Send for fully Ilustrated Catalogue, BI- SULPHIDE is'crsio: Feline Rurrewin Ly REPAIR 8 overss FOR A LIVING, 
WELLS BROS, & CO., OF CARBON 2". PAY LOK! Geveiand. onio | Bay yy tome 







poke Threader. Solder 
Borax, Spoke } 7 ae 
cont stamps for Ilius. Cata- 


or factories. Fs 
ok. of Tools. ASSE ‘ o +. 2 Warren St., New York. 
CALENDOLITS TYPESETTIN G MA- 


chine.—Descriptwn of a machine recently invented by 
Father Calendo!i, a Sicilian Dominican. which permits 
an experienced operator to compuse tfty thoasand let. 

ters un hour. With 7 illustrations. Contained in Scren- 
TIFIC AMERICAN SUPPLEMENT, No. 1005. Price 0 
cents. To be had at this office and from all newsdes!ers, 











Western University of Penn's. 


The | i tt i between 
the pA - By Kive rr and the Ia es. 


Th i Seb Civil, Mechan- 
tea ele The Mafiies’ iaginecrite), The Medical 
College. 
For catalogue, address the Chancellor. 
W. J. HOLLAND ALLEGHENY Pa. 





Ar MA CHINES. Corliss Engines. Brewers’ 
Machinery, THE VILTER 
ire m. Oo. io Clinton Berect. \inwankee, ¥ Wis. 


ALCO VAPOR Rot 


Latent improved 









No licensed or Pi 
guaranteed.  Beamrens Ne 
Marine Vapor Engine Co., Jersey City, Ned J. 











RACINE'BOAT-MFG:C Bes 


RACINE wis 





ICE HOUSES. — DESCRIPTION OF 
| jee houses as they were built a century ago, soses: 

Frige'Wo cents. ‘Yo'be ‘ad at this oficn and frou al 
newsdealers. 








VAPOR ENGINE ano 


MONITOR ‘owen company, 


8 Ene Sracer, Crano Rarios, Micnicaan. 
Caso.uine LauncH ENGINES ano LAUNCHES 





Seno FoR CIRCULAR. 








FASTER THAN SHORTHAND! 
’s Shorthand 


N, Y. Agencies : Auckiand, N. Z .» Bombay, India 


a Valuable Book 





12,500 Receipts, 70S Pages. Price $5. 
Bound in Sheep, $6. Hailf-Morocco, $6.50. 


This splendid 3, mene a Cy E- compilation of 
oe Ros maetal Recet plies given in the Notes 


ueries of correspondents as pub blished in the sci- 
entific American during th My ayy yoase ; together 
with many valuable and important oot add tions. 

Over Twelve alt ania selected Recei are 
here collected ; branch of the useful arts 
being represented. aie is b by far the most A - ara 
volume of the kind ever nee the public. 

The work may be regarded as the product of the stud- 
les and practical experience of ‘the ablest chemists and 
workers in all of the world; the information given 
being of the highest value, arranged and condensed in 
concise form convenient for ready use 

Aimost every inquiry that can be thought of, relating 
to formule used in the various manufacturing inaus- 
tries, will here be found answered. 


I 
tne ars ar ey ve working many different processes in 
y branch of | 


Those 
probably wil find in ase book A that is of 
in their respective callings. 


‘These who are in search of independent business or 
emp yo ee retatt to the bome manufacture of sam- 
ve ae articles, will in it hundreds of most excellent 


63 Send for Descriptive Circular. 
MUNN & CO., Publishers, 
SCIENTIFIC AMERICAN OFFICE. 
361 Broadway, New York. 











New York, #1 B 













OPERATING 





Wi NORWICH LINE 
IMOAN!] The AIR LINE LIMITED 


New York and Boston. 
Parson's Horological Institute. 


Schoo! for (Latchmakers 


ENGRAVERS AND JEWELERS. 
G3” Send for Catalogue and References. 


PaRSON’S HOROLOGICAL INSTITUTE, 
302 Bradley Avenue, PEORIA, ILL. 








*- 
al » i 


CLAY: TORBENSEN, C GLE AVewsilee VN 
GNERS DERS OF YACHT S® 
LAUNCHES ‘HOUSE BOATS:, 


a” 








Send 2«. stamp f 
engin neers and id Firemen page pampiet con. 
“ou ons asked by a board of examin- 
— FL Tromberg Pub. Co., St. Louis, Mo. 





SANITARY SOAP VASE 





rimental & Model Work 


EB. V. BAILLARD, 106 Liberty Street, N. Y. 


Expe 








es in Europe and Am- 
vee @ continuous Piow of fil- 








99s. Price 10 


TIFIC AMERICAN SUPPLEMENT, 
all newsdealers, 


cents. To be had at thia conte t 7% 














pier paving 98 expenses, $235.38, 
ve at the same time at- 
regular business. I believe anyone, any- 
as well, as a have not a ‘ood 


and not much ex 















PREVENTS disease, waste, pilfer 
ing of soap, clogging of waste pipes, 


| yy of marble, uncieanly soap dish. 


| AFFORDS each user fresh, dry 

The Berkefeld House Filter | Phe Only Clean, Sanitary, and Sa/e 
The Only Filter Typhoid and Cholera | Wwe , . 

Baculi, tested and indorsed aby many athe rey Agents Wanted. 


Sanitary Seap Vase (o., 








3. , absolutely free = Aaueduet Bidg., ROCHESTEK N. Y. 
beg germs. It is easily cleaned, as all im- | ‘ 
% cestties remain on the surface of the -=« THE ONLY -- 
$ ef | peg une Vi —y TY bes ~ | 
s lized by in water for one hour. 
5 H Send for circuiars and prices to ~ Small Foot Power Dril! Press 
$ 5 BEKKEFELD FILTER CO. E ow ready for the market. 
4 Cedar Street, New York. For Bicy de Repairing and all kinds uf 
” Smal! Drili Work. Manufactured specially 
ACETYLENE. THE COMMERCIAL 3 for email work. gust  — thing for Experi- 
menters, Flectricians, inventors and Model 
Synthesis of Illuminating Hydrocarbons.—A paper by “ 
Frof. Vivien B. Lewes. read before the London Society Mighers. Made for re ee oe 
of Arts. The uction of acetylene from calcic cur- | 3 ‘Ee Full RB ay rise b _— 
nee ~—_ , by — me os — the 3 Rit ARDS M Fi. 7 mal 
ight-giving value of this hydrocarbon, its value as a 
stepping stone to the synthesis of other hydrocarbons. 218 Fulton st., Brooklyn, N.Y. 
its commercial possibilities. Contained in EN- 


Falgpet anywhere 
Saving you 
adealers profit. 
1O0Otab wood ‘for $52. bu 
385° Arlington’ “ $45.00 
4 ** 937.50 
eo 10,90 
Latest models, wood or stee] rims; pneumatic tires; weet 17k 


to 30 ibs. ; all styles and e iNustrated ¢ he free 
Cash Buyers’Union, i62w. VanBuren $1 4 oa Chicago 


2\ rchitectural Books 





























THE DE 


We have 
for DENS 
United States. 

WE CHALLENGE any other T. 
an order from a customer for a 


** DOING A LAND OFFICE BUSINESS ”’ 
received (April, 1895), on com 
ter the Government 


company to show so large 
delivery. 
Descriptive Pampbiet and Telling Testimonials sent Free. 
DENSMORE TYPEWRITER CO., 316 Broadway, New York 


ition, a written order 
Offices throughout the 


‘two minutes, without putting the hands 
out putting the han . 
T soon as people see the work, they U f | B ful d Ch 
A ailor-Made and that is why so much money can be made sé U »] eauti an ea ‘ 
full add e Perfection tii 
Mts. TIS Gd a Nig yh rhenall I feel convinced 
u t or at any la ates leman, n any locat! ‘on, .can make Any person about to erect a dwelling house or «ta- 
as ev bes very soon have 4& | ble, either in the country or city, or any builder wishing 
$10. 00 flab washe in ah rsd fe Dlish your Sogn et to examine the latest and best plans for a church, 
school house, club house, or any other public buildiny 
We'll tpake to your measure & Frock of high or ‘ow cost, should procure a complete set of 
or Sack goons the ARCHITECTS’ AND BUILDEUS’ Eprrion of the Sct- 
ga 8e ieaay Eaten ENTIFIC AMERICAN. 
Suits and Trousers = pe The information these volumes contain renders the 
i heap mi We save J pet — LA hb a5 2 STYE g work almost indispensable to the architect and builder 
the mills—that ts for it. Ss and persons about to build for themselves will find the 
wT c oO. aaa pater t VAT work suggestive and most usefa!. They contain draw- 
yy e pay ex abacaeh ii VA ings in perspective and in «ior, together with ficor 
a for samples of cloth and ital i ‘A plans, costs, location of residence. etc. 


Two volumes are published .nnualiy Volumes ! to 
18, which include all the nu. pers of this work from 
commencement to December 1804, way now be obtained 
at this office or from Bookseilers and Newsdealers. 
Price, stitched in paper £2.00 per volume. These vol- 
umes contain all the plates and al! the other interesting 
matter pertaining to the work. They are of great per- 
manent value. Forwarded to ary address. 

MUNN & CO., Publishers, 

361 Broadway, New York, 


THE HYPNOSCOPE : 


for physictans, dentists, in- 
vestigators and students of 








occult, proves hy —~ Possible fn a:! cases. 
pe book book on bh te... $2. pampoiet, We. 
TIONAL Lyst., Si “apcing St, 57. Angs!ea, Cal. 








ae 








eee aa _——— _ 
DMoaveriisements. 


ORDINARY RATES. 


Scientific American. 
DO YOU WANT A LAUNCH ?——ge— 








{naide Page, each insertion, - 75 couse a Hime That you can run That requires 
Hac age. ench insertion. - « ne , 
a" For somes clase of pln Special ana | > ™ neither Licensed 
Higher rates are required. That is Clean 

The above are wburges per agate line— about eight Engineer nor 
words per Line. This notices shows the width of the line,| and Safe. 
and le set in agate type. Engrevings may head adver- Pilot. 
tisemments at the same rate per agate line, by aan te 

ment, as the letter press Advertisements must as | 0 Se hep Ree Se as ann 6S 


rece ved at Publ cath m Office as early as Thursday 
moroing to appear ir the following week's issue. 


, LLC FEES Ne 
Bour 5H 09 


THE > 


ebook KEEPine? MANAGEMENT. 


ig WCE 08T™10 6305 p——-— 








EMPIRE 


° BOILER CLEANER © 


COMPOUND 

We Poa’t Oger Gratuities, but our 

Cireular will eve yes the information 

that will om and M oave Time, 
uve apte an Money. hag L ap- 
‘ i bc ng weed by the Largest 

‘ Wesilwe mee and Factories tm the East. 

? OFFICE 


~ 


RL Kemble Bieg., 19 Whitehall St.,N.Y. 


. »« WE ARE BUILDING... 
The Celebrated ———=. 


‘HORNSBY-AKROYD" 












sum QOiL ENGINE 


The De La Vergne Refrigerating Machine Co. 


Foor c. 130TH STREET, NEw YORK. 


buze a besuti wl hitth apeet a 
‘ Bo my fieent i re 

for (page lus 
Me, w RUSHTOR Cas rom, Me 




















THE ONLY NAPHTHA LAUNCH. 
GAS ENGINE AND POWER COMPANY, 185th St., Morris Heights, New York City. 





=| 





“Brownie” |THE. “TRENTON” GYCLOMETERS 
Bicycle Lock. nanteiaaiyaeee as | § US 
Springs shut on the sprocket way 


wheel Cannot be picked. 
Mailed on receipt of 40c. 


G. A. SUPPLEE & CO., 265 N. Sth St., PHILA. 4 
THE BICYCLE:: ITS INFLUENCE IN |~———_ 


Hiealth and Disease.—By G. M. Hammond, M.D. A val- 
uable and interesting paper in which the sub is @x- 
haustively treated from the following standpoints: 1. 
iT he use of the cycle by persons in health. 2. The use of 
the cycle by persons diseased. Contained in SCIENTIFIC 
AMERICAN SUPPLEMENT, No. ges. Price 1 cents. 
be at this office and from all newsdealers. 


= 





. Price, 
TRENTON WATCH co. 
American. Trenton, N.J., USA. 



































FINE TOOLS meverrsuop, 


Let TALOGUE SE CHBESILS 60 | 


CHICAGO; ILLULS.A.—— 


ry 


The Only Perfect 
Pulverizer of all Re- 
fractory Substances. — 




















Will work either wet or dry, and deliver a finished product. 
Capacity, 3 to 4 tons per hour on Phosphate Rock ; 1% to 2 
tons per hour on Portland Cement, Quartz, or Ores, depend- 
ing on hardness of material to be pulverized and fineness of 


product. Grinds from 30 to 250 Mesh with equal facility. 

MO JOURNALS IN GRINDING CHAMBER, GALL RIGID ON SHAFT HAVING DIRECT POSITIVE ACTION ON 
MATERIAL. POWER AMOUNT OF PRODUCT. IT 1S ABSOLUTELY GUAR. 
ANTEED IN EVERY RESPECT, GOTH AS TO CONSTRUCTION AND CAPACITY. FIRST COST, WEAR, AND 
OPERATING EXPENGE MUCH LESS THAN STAMP MELLG. LARGE NUMBER OF MEALS IN UGE ON DF. 
FERENT MATERIALS WITH POSITIVE SUCCESS IN EVERY INSTANCE. 


Correspondence solicited, and illustrated de- 
scriptive pamphlet furnished on application to 














BRADLEY PULVERIZER 





CoO., 92 STATE STREET. BOSTON. 

















_—— an 


The 

American 

Beli Telephone 
| Company, 








KODAK Premo Gameras 


The lightest and most practical cameras for hand 
or tripod use. An illustrated manual, free with 
every Kodak, tells how to develop and print the 


pictures. 


Eastman Kodak Company, 


Send for Rochester, 
Catalouge N. ¥. 


Computing Figures 
mentally is probably the 
hardest kind of toil ao 
The Comptometer makes it 
easy, is twice*as quick, in- 
sures accuracy relieves 


all mental and fervous strain. 
in construction, workmanship | + 


“yn 5 Geni 00. 











Boston, Mass 





This Company owns Letters- 


Patent No. 463,560, wranted 





' 
M 


{ 

tc Emile Berliner Novem 

ber 17, 1891, for a combined i" 
Telegraph and Telephone, 
covering al! forms of 
Microphone Transmitters 

; or contact 1 ecleph eS. 

| 

| 





125 Milk Street, lie 





~—ee is yon Feashiet Are 
and , and contain more modern im- 
cave-o/aaminath wedi 
essmeed OVin Ginenee nn than any other Camera. We 
Ss ~ _| make several styles and guarantee them all 


ROCHESTER OPTICAL CO. 
22 SouTH STREET, ROCHESTER, N. Y. 








EI.ECTRO MOTOR. SIMPLE. HOW TO 
mexe. By G M. Hopkins.— ~Deceription 
motor devieed and cunstrau:ted with or 








edvan age soe 7 e 
which would have suificient power to operate a foot | 
iring not over one man power 


a ey eat sare 
newsdealers. 


thts omee and from 








” Improvement Twe Onoen of tee Act. 


Three New Model : 
ith Premier !ypewriters 


—— Nos. 2, 3 ano 4 


HAVE YOU EXAMINED THEM? 
Many improvements Heretofore Overieshed by Other Manutacturers. 


Address THE SMITH PREMIER TYPEWRITER COMPANY, Syracuse, W. Y., U.S. A. 


Branch Orrices in Twenry-Nine Priwcipac Cries in THE Unrreo STATES. 









[Jury 6,.1895. 
CARE ee es 
—— 
Patented Novelties Manufactured. St.. New York. 


MACHINERY. 
AND HAND 





















Empire State Pulley and Press Co. 
ee 


:$1.- Pocket Camera $13 










his paper. 
$ Satisfaction or money re) 
MAGIC INTRODUCTION CO., 
; 371 Broadway, Hew York., 
1CB- wel et COLD ROOM.—BY 


ay og ga yg 


14 to 0 HL. P. —~* Motor of 19° Gentury 
Can be Ry ices 




















reireulars, ete 
OMT RELABURT, pCO Mas i Sterling. Iti 
THE M. & B. TELEPHONE. 


Absoiately Non-infringing. 
Absolutely Guaranteed, 
Absotutely the Best Exchange 
BWITCH BOARDS. 

Dlustrated Catalogue on application Free. 

+ + SB” Agents Wanted. . . 
THE U.S. TELEPHONE CONSTRUCTION CO. 

131-138 8. Fourth St,, PHILADELPHIA. 


OMY. 

















Al we py Sr use os any 
Se revteyinet ats 
Construct usagifor Convenience. Me . 
Pressure. gy Catalogue Bent upon application 
THOMPSON & BUSHNELL CO., 112 Liberty St.,New York 









PRIESTMAN SAFETY OIL ENGINE 


~ eae Inst. 






a TAR fomem NT eas 
area ist 
PRIESTMAN & COMPANY, Inc. 
Front and Tasker Streets, - - Uhiladelphia 








236-240 Carroll Ave., DI, CHICAGO. , 
MACHINISTS’ 
LATHE. 

——e 


New 
rapidiy in 


American Watch Too! Co., Waltham, Mass. 





for Catalogue A. 





TION 
Dr. C. R. Alder W 


of igi A right, 
tn wiions a0 ti ay 
Shor \ miscibility or solubility 


Now 
had at and from all 


—— Tanks and Tubs 


PATENT SECTIONAL 
ALL IRON TOWERS 


PLAIN 

ALL WOOD TOWERS. 
ELEVATED TANKS 

for Automatic Fire Sprinkler Plants, 


Louisiana Red Cypress Tanks 
a Specialty. 


W. E. CALDWELL CO., 
219 E. Main Street, : 
Loursvace, Ky., U. S. A. — 



















a See LAS eines 








Sn Van 


